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method of housing and 
centralizing Motor 

Control help solve vital 

production problems 


Unitrol, a simpler, better way of housing Motor Control whether inside a machine, 
beside a machine, or in a centralized group . . . eliminates many of the operations, 
interruptions, and obstacles that stand between America and the production 
it must have. 

If you are manufacturing important motorized machines with built-in control, 
Unitrol speeds up that process by eliminating any need for inside mounting bases, 
by eliminating many other machining, wiring and assembling operations. 


If you have installed or are going to install Motor Control near a group of 
machines, Unitrol packs Motor Control into a much smaller space, enables you 
to move Motor Control out of the way, to utilize space otherwise wasted. It 
eliminates any need for special floor or wall preparation, saves many vital man- 
hours, conserves vital space. 

if you are centralizing Motor Control for an entire plant, Unitrol enables you 
to do it better, faster, easier, far more economically ... It enables you to get 
more than double the amount of control in the same space... It enables you to 
adapt your control to the space you have without further preparation or building 
expense. It expands and contracts easily, to follow your changing requirements. 

No man concerned with the mounting, installation, use or maintenance of Motor 
Control; no man concerned with motorized machine production, can afford to 
overlook Unitrol. The whole story is told in the book “Unitrol .. . the next step 
forward in Motor Control progress.” It’s free for the asking. But write today— 
now—for your copy. CUTLER-HAMMER, Inc., 1310 St. Paul Avenue, Milwaukee, 
Wis. Associate: Canadian Cutler-Hammer, Ltd., Toronto. 
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<< The individual Unitro! moutry 
frame is better for machines vit 
built-in Motor Control. It eliminate 
many machining, 

wiring and assem- 

bling operations. td 


> 
The individual Unitrol Section houses Motor 
Control for several motors or motorized 
machines, is compact, space-saving, con- 
venient and economical. No supports, no 
other structures or preparation necessary. 











contro! 
The complete Unitrol Control Center houses all the 


and control equipment in the plant, for easy, speedy mom 
power-saving installation, maintenance, chong® set 
sion or curtailment. No wall or floor preparation Nor 
trellises or frames. Permits installation of more than 

as much control in same space. 
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TRAINERS.. 





pat 






ROMEC fuel pumps are used to the excht c 
other types on the Cessna “Crane” twin-engt 


low-wing monoplane used for advanced training. “ 







The pumps illustrated are but a few in the extensive 
line of ROMEC aircraft pumps for fuel, air, oil, and 
ethylene glycol. Pumps famous for their fine flight 


performance. 


We pledge our unlimited cooperation in this all- 





As the crew cannot perform better than out emergency to help you attain the correct answer 
their hearts, so the pl and motors . 
cannot perform better than their pumps. to every pump problem. Simply write us full details. 





PUMP COMPANY 
ELYRIA, OHIO, u. S. A- 


Manufacturers of ENGINE-DRIVEN PUMPS, ELECTRIC MOTOR-DRIVEN PUMPS, and HAND-OPERATED FUEL PUMPS 
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SAtemized Mndex 


Classified for Convenience when Studying Specific Design Problems 


Design Calculations: 
Code for working stresses, fatigue, Edit. 99, 100, 
101, 102, 103 
Selecting helical, worm gearing, Edit. 119, 120, 123 
Design Problems: 
Composite stampings in ordnance, Edit. 113, 114, 
115, 182, 184 
Controlling pulsation in hydraulic equipment, Edit. 
108, 109, 110, 111, 112 
Malleable iron fills wartime needs, Edit. 96, 97, 98, 
186, 188 
Metallurgy, (hardenability) Edit. 91, 92, 93, 94, 95 
Redesign of Bofors gun carriage, Edit. 83, 84, 85, 86, 
87, 88, 174, 178, 180 
Testing for effect of stress raisers on steel, Edit. 
104, 105, 106, 107, 190 
Finishes: 
Lacquer, Adv. 58 
Materials: 
Alloys (nickel), Adv. 27, 129 
Alloys (steel), Adv. 9, 30, 31, 71, 76, 149 
Bimetal, Adv. 184, 202 
Brass, Adv. 64 
Bronze, Adv. 146 
Cork, Adv. 153 
Felt, Adv. 144 
Glass, Adv. 169 
Malleable iron, Edit. 96, 97, 98, 186, 188 
Magnesium, Adv. 45 
Molybdenum, Adv. 139 
Plastics, Adv. 15, 20, 50, 51, 79, 147 
Powder metal, Adv. 54 
Steel, Edit. 91, 92, 93, 94, 95, 104, 105, 106, 107, 
190; Adv. 181 
Zinc, Edit. 124; Adv. 131 
Mechanisms: 
Damping, Edit. 158, 160 
Organization and Equipment: 
Engineering department, Edit. 146; Adv. 69, 137, 
154, 157, 181, 183, 184, 208 
Parts: 
Bearings, Edit. 90, 126; Adv. 35, 123, 127, 130, 
133, 134, 143, 151, 159, 160, 173, 185, 201, BC 
Bellows, Adv. 39, 62, 63, 182 
Belts, Adv. 161 
Blowers, Edit. 142 
Brakes, Adv. 60 
Brushes, Adv. 199 
Carbon parts, Adv. 108 
Cast parts, Edit. 96, 97, 98, 186, 188; Adv. 24, 59. 
74, 125, 167, 176, 207 


Chains, Adv. 23, 78, 145, 209 

Clamps, Edit. 89, 122, 130 

Cloth (wire), Adv. 187 

Clutches, Edit. 122, 160, 162 

Controls (electrical), Edit. 124, 126, 128, 130, 138, 
140, 144; Adv. IFC, 14, 21, 36, 37, 44, 67, 68, 
77, 141, 168 

Deep drawn parts, Adv. 28 

Drives, Adv. 65, 197 

Electrical accessories, Adv. 187, 189 

Engines, Adv. 148, 191 

Fastenings, Adv. 1, 25, 40, 46, 48, 128, 135, 150, 
166, 176 

Fittings, Adv. 142, 152, 202 

Forgings, Adv. 47, 126, 156, 197, 203 

Gears, Edit. 119, 120, 121; Adv. 18, 22, 29, 75, 155, 
177, 179, 183, 185, 188, 190 

Heating units, Edit. 136; Adv. 136 

Hose, Adv. 132, 179, 197 

Hydraulic equipment, Edit. 108, 109, 110, 111, 112; 
Adv. 7, 16, 17, 81, 189, 192, 195, 206 

Instruments, Edit. 89, 90; Adv. 181 

Lubricating equipment, Adv. 165, 191 

Motors, Adv. 12, 33, 34, 42, 52, 55, 57, 170, 174, 
181, 198, IBC 

Mountings (rubber), Adv. 61 

Plastic moldings, Adv. 186, 205 

Plugs, Adv. 164 

Pneumatic equipment, Edit. 122; Adv. 8, 201 

Pumps, Edit. 144; Adv. 4, 11, 140, 178, 184, 185, 
186, 190, 196, 198, 204 

Seals, packings, Edit. 122, 124, 158; Adv. 2, 41, 179, 
201 

Shafts, (flexible), Adv. 56, 200 

Sheet metal parts, Adv. 32 

Speed reducers, Adv. 38, 175, 203 

Springs, Adv. 19, 43, 72, 162, 176, 188, 199 

Stampings, Edit. 113, 114, 115, 182, 184 

Tanks, Adv. 158 

Transmissions, Adv. 11, 73, 172, 184, 199 

Tubing, Adv. 10, 163 

Valves, Edit. 128; Adv. 66, 82, 138, 178 


Welded parts and equipment, Edit. 83, 84, 85, 86, 


87, 88, 174, 178, 180; Adv. 6, 49, 70, 202, 203, 
210 


Production: 
Chilling, Adv. 26 
Hardening, Adv. 53 
Honing, Adv. 171 
Tools, Adv. 187, 190 


MACHINE DESIGN is indexed in Industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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Use Your Oxy-Acetylene Cutting Blowpipes 


to HELP GET IN THE ScRApP! 


To help bring in the large amounts of steel and iron scrap so essential to con- 
tinued high levels of steel production, your oxy-acetylene cutting blowpipes can 
be used to good advantage. This is true because large tonnages of potential scrap 
are to be found in obsolete machines, structural shapes, pipe, old boilers, and 
other pieces too bulky or heavy to be moved conveniently. With oxy-acetylene 
cutting blowpipes, such material can quickly be cut up for easy handling and dis- 
posal. In addition, scrap that is cut to charging box size usually brings higher 
prices that will more than repay the cost of cutting up. Outlined here are some 
suggestions that may help you in making available the largest amount of scrap in 
the least time and with highest returns for your effort. 





% Explore Your Plant and Property, 4. Centralize Your Scrapping Op- 


and appoint someone to ear-mark erations as much as possible. This 
every piece of machinery and equip- will speed up the work, will mini- 
ment that can be spared for scrap. mize lost motion and rehandling, and 


also will tie up less equipment and 


2. Contact Your Local Scrap Dealer : 
fewer oxygen and acetylene cylinders. 


ort Salvage Committee and find out 
to what lengths the scrap should be 5. Utilize Local Welding Shops 
cut for highest returns. if you are not equipped to do your 


? own oxy-acetylene cutting. 
3. Classify and Segregate alloy steels ee . 


and other special materials—includ- 6. Move Scrap Fast when it is ready. 
ing copper—whenever it is desirable. Sell it to a scrap dealer—turn it over 
Make provisions for doing this dur- to your local salvage committee—or 
ing scrapping operations.* give it to a local charity. But get it in! 











*To help you identify metals for efficient classification of your scrap, we will be glad to send you 
without charge as many copies as you need of the wall chart, “Identifying Metals by Spark Testing.” 
Ask for Form 4666. Another useful chart that you can obtain from any Linde office is, “Simple 
Tests for Identifying Metals by Appearance, Chip Test, and Blowpipe Test.” Ask for Form 2299-D. 









6 





Tue Linpe Air Propucts CoMPANY 
Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York, N.Y. [ag Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 














LINDE OXYGEN... PREST-O-LITE ACETYLENE ...UNION CARBIDE 
OXWELD, PUROX, PREST-O-WELD APPARATUS ... OXWELD SUPPLIES 


‘The words “Linde,” ‘‘Prest-O-Lite,”” “Union,” ‘Oxweld,’’ ‘‘Purox,” and ‘‘Prest-O-Weld’’ are trade-marks, 


MACHINE Desicn—December, 





1942 










































MACHINE Drs1cN—December, 1942 














LN 
I 


Foe Formica, as for many other companies, 
the essential task right now is to supply the 
front with war materials. Everything we have 
is going into that and it will continue to be 


our big job for the duration. 


But so far we have been able to care for 
many users of building and furniture sheet, 
electrical insulation, chemically resistant parts 
and many other plastic laminated products — 
and we will continue to do so as long as we 
are able—to help war-essential civilian ac- 


tivities to continue here at home. 


THE FORMICA INSULATION COMPANY 


4648 SPRING GROVE AVENUE, CINCINNATI, OHIO 
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OMBING _ at 
B night requires 

perfect dark- 
adaptation of the, --* 
aviator’s eyes. Under 
this condition the 
eye is particularly 
sensitive to blue, es- 
pecially over the 
outer boundaries of 
the retina. Red, on 
the other hand, is 
seen only over a rel- 
atively small area of 
vision and is thus 
difficult to detect. 
As a matter of fact, 
while yellow and orange have highest visibility to a 
light-adapted eye, in darkness the brightest region of 
the spectrum is blue and blue-green, according to the 
Color Research Laboratory of the Eagle Printing Ink 
Co. 

* 


° 


NDIA possesses all the prerequisites for attaining a 

leading position in the production of aluminum. 
Rich deposits of bauxite are found in five provinces 
and a great amount of low-grade bauxite suitable for 
an alumina cement in other parts. At present, the 
Aluminium Co. of India, Ltd., is the only plant in 
India producing aluminum. It has a fully equipped 
sheet mill and plans to erect an additional reduction 
plant soon. 


° 


LIMINATING the procedure that all orders bear 

end-use symbols, Priorities Regulation No. 10, 
should facilitate production of war supplies. Authori- 
zations for manufacture of military and essential items 
are now tailored for the first time to fit the known sup- 
plies of materials. WPB’s copper branch as well as 
iron and steel branch requirements of General Prefer- 
ence order M-17 and M-21 are not affected by the 
revocation of Regulation No. 10. 


* 


RAWINGS and specifications of foreign-owned 

patent applications seized by the office of War 
Information will be printed and made available to 
American industry at a nominal price. These appli- 
cations ordinarily cover latest developments in pat- 
entable fields and many can improve American proc- 
esses and devices. 


° 


REATION of a federal “department of planning” 
to enable America to make the best use of tech- 


nological advances in the postwar period has been — 


suggested by Roy C. Muir, General Electric. Underly- 





ing philosophy of 
the agency must be 
to remove, rather 
than to place, ob- 
stacles in the path 
of technological 
progress. Accord- 
ing to Mr. Muir, “If 
we are to obtain 
and maintain a long- 
range plan to which 
we may work, we 
must have some of 
the ablest men in 
the country devot- 
ing their lives to 
this task. In the 
past, the engineer has been too willing to limit him- 
self to the technological part of his task, leaving the 
social and economic aspects to others.” 


° 


IGHTEEN tons of scarce metals will be saved in 

the manufacture of General Electric’s war prodg 

ucts this year through the use of a new manganese 

nonmagnetic alloy. The savings include ten toris of 
nickel, seven of chromium and one of tin. 


r S 


IX-BLADED propeller, three rotating each way, 

with electric pitch control, has been developed by 
Curtiss-Wright. During the past few years manu- 
facturers have been developing dual rotation propellers, 
the associated problems of which are tremendous. 
These include sufficient spacing, axially, to prevent 
turbulence. This introduces critical torsional prob- 
lems and the difficulty of matching the performances 
of each set of blades when the front one is driven by 
a relatively long, flexible solid shaft and the other by 
a shorter, large diameter, stiff hollow shaft. 


¢ 


ITH respect to shortened V-belt life resulting 

from too-high tension, an increase of _ three 
pounds per inch per ply over the recommended tension 
results in the belt giving only approximately one-third 
of its useful service life. 


° 


ECOGNIZING the importance of ‘the South 

American markets, particularly now when hemi- 
sphere solidarity is vital, New Equipment Digest will 
be published in both Spanish and Portuguese for dis- 
tribution to firms engaged in mining, construction, 
public utilities, transportation, processing and manu- 
facturing. A tabloid size review of latest industrial de- 
velopments, equipment, processes, materials, methods 
and applications, this new Latin-American publication 
will be called Revista Industrial. 


1942 
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EDESIGN for improved performance and faster pro- 
R action of a 40 mm. antiaircraft gun carriage is typical 

of the part American industry is playing to assure final 
victory in this world-wide conflict. Of the type of the 
Swedish Bofors automatic antiaircraft cannon, the redesigned 
gun utilizes welded fabrication in effecting the improve- 
ments. These also include increased accuracy and stability 


_*From the Second Grand Award paper in a contest sponsored by James F. 
Lincoln Arc Welding Foundation, Cleveland. 














By John L. Miller 


Chief Metallurgist, Gun Mount Div. 
The Firestone Tire & Rubber Co. 


Fig. 1 — Top — Anti- 
aircraft gun in travel- 
ing position. Fig. 2 — 
Below — Antiaircraft 
gun in firing position 

















chassis utilizing welded fabrication 


in traveling and in firing as well as reduced costs. 


cision was based on reports from, and personal observations 
in, combatant countries and as a result of exhaustive tests. 


Provides for Rapid Maneuverability 


The gun is mounted on a top carriage attached to a cross 
bed chassis having lateral outriggers, Figs. 1 and 2. This 
chassis is mounted on four wheels equipped with 6.00 x 
20 transport tires having bullet resisting tubes, all wheels 
utilizing electric brakes. Carriage wheel base is 126 inches 
and the gun may be elevated from minus 5 degrees to plus 
90 degrees and may be traversed 360 degrees. The pro- 
jectile has a weight of approximately 2.2 pounds and 
leaves the muzzle at a velocity of 2,850 feet per second. 


TABLE [| 


Physical Values for Plain Carbon Steel Welds on 
Low-Alloy, High-Strength Steel 


Yield Tensile 
Strength Strength Elongation 
(psi) (psi) (%-Free bend) 
60,960 84.020 38.0 
59.590 79.540 56.0 
55.580 78 900 42.0 
58.160 77.790 46.0 
59,910 76.930 44.2 
54,440 80.100 54.0 
57.000 79 030 45.2 
57,440 78.860 48.0 
58.570 77.620 62.0 
59,050 77,850 89.5 


84 


Fig. 3—Riveted chassis sent from England compared with redesigned 


Value of an intermediate caliber, automatic cannon for defense 
of vital supply centers and for defense of field troops against opera- 
tions of low-flying aircraft was demonstrated by the Civil War in 
Spain. During that period, the 40 mm. Bofors gun proved its effi- 
ciency and reliability. Since then this gun has been widely adopted, 


particularly by the British and now by the American forces. The de- 


Shots may be fired at the rate of 120 to 14) 
per minute, usually in bursts of 4 to 6 shells 

In view of its rapid maneuverability, the 
gun is adapted particularly to use against 
low-flying aircraft, including dive bombers. 
It has a maximum horizontal range of ap- 
proximately 11,000 yards and a maximum 
vertical range of approximately 5,400 yards, 
The effective range is 2,500 yards horizontal 
or vertical. 

During firing the gun carriage is supported 
at four points by jacks having large diameter 
foot plates additionally secured by four stakes 
driven into the ground and guided by brack- 
ets attached to the chassis. This position js 
shown in Fig. 2. Front and rear wheels are 
retracted during firing to eliminate vibration 


which would occur if the recoil energy were transmitted to 
the ground through the rubber tires. This retraction is 
accomplished by the equilibrating action of strong 
springs housed within the box girder of the chassis frame. 
Electrical wiring for the brakes, front and rear lights 
and the wiring which conveys current to the motors which 
operate the oil gears also are housed within this girder. 

Calculation and experience have shown that box type 
construction results in the strongest possible frame for 
a gun carriage of this type. The gun breech and tube are 
manufactured elsewhere and forwarded for assembly on 
the gun carriage. Total weight of the complete gun and 
gun carriage is approximately 6,000 pounds. 


Redesign Includes U. S. Standards 


From the study of an imported mount and such draw- 
ings as were furnished, redesign was indicated. Because 
the drawings showed dimensions in the metric system and 
employed metric or first angle projections, it was Tt 
quired to transpose them to accord with United States 
Ordnance standards. This involved redrawing approx 
mately 1,400 separate drawings and the introduction of 
460 United States government standard data sheets for 
parts such as nuts, bolts, screws, and washers. An- 
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TABLE II 


Physical Properties of Chassis Parts 


Yield 
Strength 

Material (psi) 

Part P 

pli shait WD 1035 65,000 
ely sleeve WD X4130 ; ' pi ned 
Plate top Low-Alloy High-Str. Stl. . 50,0 4 
Jack tube WD 1020 ° ne . 53,00 
Backing strip WD X1020 40,000 
Jack tube plate WD X1020 ..........-. oy ood 

Rib support Low-Alloy High-Str. Stl. 50,0 
Side plates .Low-Alloy High-Str. Stl. 50,000 
Stake brkt. guide Steel Casting ; 53,000 
Eccentric boss WD X1020 ee ae . 40,000 
End plate Low-Alloy High-Str. ra 50,000 
Eccentric bracket Low-Alloy High-Str. Stl. ...... 50,000 
Bottom plate ‘ meer | High-Str. Stl. pry 
Cap reinforcing bloc we eas 40.09 


Stake tip 


Fig. 4—Bottom view of riveted tub showing, at left, 
open design required for riveting, and redesigned 
tub with enclosed bottom 


other important transposition involved changes of 
all materials used in fabrication so as to make them 
available within the United States. 


Necessity for selecting materials adequate for the 
intended service but containing a minimum of al- 
loying elements which are particularly strategic 
was a complicating restriction. To illustrate this, 
the English had made a large number of parts using 
steel containing appreciable quantities of nickel. 
The material changes almost completely elimin- 
ated nickel steels. In most cases these material 
changes were accomplished without reduction of 
the unit area physical properties by taking full ad- 
vantage of processing and heat treating methods 
proved by modern metallurgy. A total of 1,485 
individual parts are required for the gun carriage. 


During this period, many design changes were 
proposed and approved by the Ordnance Depart- 
ment. Important design changes, saving millions 
of dollars in machine tools and in man hours in- 
volve welded construction, use of a single-ball 
thrust bearing instead of a double-constructed ball 
thrust bearing for the traversing gear, elimination 
of thrust bearings in the elevating gears, use of 


Tensile 
Strength 
(psi) 


70,000 


Elongation 
(% in 
2 in.) 
16 
20 


Reduction 
(% Area) 


40 


40 


35 
40 


40 
40 


bearings produced from sintered 
powder metals instead of solid 
bronze, welded tubular axle con- 
struction instead of a forged axle, 
change in mounting the gun 
trunnions on the top carriage, em- 
ployment of rubber bumpers in- 
stead of a steel spring within the 
draft connector, and use of four- 
wheel electric brakes instead of 
two-wheel hydraulic brakes. Of 
these the most important change 
was the use of welded instead ot 
riveted construction. Ordnance 
designers had suggested that the 


possibility of welded construction be investigated for the chas- 


sis and top carriage. 


Welded designs for these purts were de- 


veloped and extended to include many other components. 
This redesign work was all the more remarkable in that it 


Fig. 5—Front or swivel end of foreign model, shown at top, and 
redesigned end. Bearings are sintered powder metal. Additional 
nosepiece adds to strength and allows travel over rougher roads 


ro 












































TABLE III important weldments. Therefore 
the minimum design strength of 
each welded material was deter. 


mined in terms of its room tem. R 


Chemical Analyses of Materials 


P Ss 
Material Cc Mn Max Max Cr 





Other Elements 





WD 1035 30—40 .60— 90 045 .055 aa Hee erature strength after 
WD X4130 25—35  40— 60 .040 050 .80—1.10 Mo. .15—.25 ° <a Mgr 0. al 
Low Alloy, High Strength to a temperature of 1150 degrees - 
_ pee 10—.20 .50—.70 040 040 .5O— .65 Si. .60—. ; os etal 
Papel yee aap i. ea = ye : ahr. — es period of one 
j 1Ss—. : j : ees. were our. eldi i ac yt 
WD X1020 15—25 (70-100 045 (055 |||...” dosent a Sn ae v 
Steel Casting .30 max. 1.10 max. .050 .065 Mo. .40—.65 metallurgists will be interested in tt 
Si, .55 max. studying the chemical analyses and V 
physical property data (Tasxes J, e: 
had to be conducted simultaneously with the transforma- II and III) for an appreciation of how this was ac 
° e ° ° zs M 
tion from the metric to the American system and with the complished. The extensive use of the new low-alloy, high- 
change from foreign to American materials, with a mini- strength steels is noteworthy. 
mum of time lost in getting into production. The weld- To meet the strength requirements of the Army Ord- F 


ability of each material forming part of a welded assembly 
was carefully considered and chemical analyses con- 
trolled to give the best welding characteristics consis- 
tent with the designing engineers’ strength requirements. 

To insure relief of local locked-up stresses occurring 
during welding and during cooling from welding tem- 
peratures, it was decided advisable to stress relieve all 


Fig. 6—Portion of one outrigger at location of swivel on 

foreign model, at top. Handle lock is riveted on as is also 

the stake bracket. Redesigned construction for the 
section is shown at bottom 
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nance department, which are more rigid than those ap. 
plied to foreign designs, the plates used in the construc- 
tion of the entire gun carriage are 50 per cent thicker, 
As the drawings for the redesigned carriage were com- 
pleted, they were immediately used for the construction 
of parts for two experimental models. By adopting such 
a procedure, it was possible to have these models ready 
soon after the last of the drawings had been made. These 
pilot models were completed in June, 1941, and sent to 
the Aberdeen Proving Grounds for testing. Gun breeches 
and tubes were obtained from a Canadian source and 
exhaustive roadability and firing tests were conducted. 
These Aberdeen tests proved the general excellence of the 
redesigned welded carriage although slight increases in 


TABLE IV 
Estimated and Actual Costs 

Item Estimated Actual 
Material . $167.81 
Labor involved in welding $ 68.40 74.80} 
Total Labor . , 261.60 238.20 
Stress Relieving Cost 4.34 8.91 
433.25 409.42 


Total Cost* 


+ The actual welding time exceeded the estimate because of repairs 
made necessary by critical! Ordnance inspection. 
* This does not include overhead or any profit. 


the sectional thicknesses of a few parts subsequently were 
made, an additional strengthening member at the front 
of the carriage was added, and the draft connector was 
made longer and heavier. 

This redesigned and improved carriage is now able to 
travel at the highest speed of which the prime mover is 
capable and, within one minute, can be placed in firing 
position with complete assurance that firing accuracy has 
not been impaired. Firing accuracy is dependent as much 


.upon the strength and precision of the carriage as of 


the breech and tube, because the elevating and travers- 
ing mechanisms form part of the carriage, and these must 
be manufactured to extremely close dimensional toler- 
ances. Any lack of gun carriage rigidity during travel 
or actual firing would be translated to these mechanisms. 
causing over-stressing with consequent distortion. This 
carriage is, then, not only a means of conveyance for the 
gun, but an integral part of the operation of the gun it 
self. 

Cost figures for the Bofors gun or for the English modi- 
fication are not available. Because of different wage 
standards, such figures would be of little value even if 
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available. During the redesign period, detailed esti- 
mates of the expected costs of riveted and welded con- 
structions were developed. These estimates indicated 
that welded construction would save considerable money 
and labor, and employment of welding jigs and fixtures 
make construction advantageous for quantity production. 

Design of the carriage details is not static and in a minor 
way is changing from day to day, simplifications being in- 
troduced which result in increased production at less cost. 
Whatever the design change may be, it is necessary that 
each important part or subassembly be interchangeable 
with foreign models and with carriages produced during 


Fig. 7-—-Foreign model of top carriage, left, employing 
riveted and bolted construction. Greater strength at re- 
duced cost has been obtained in the redesign 





other stages of manufacture. This is such an important 
consideration that many desired changes must be sacri- 
ficed. 

Frame structures of the original Bofors gun and of 
the English adaptation are riveted. This includes as 
major items the chassis, the top carriage, and the elevat- 
ing gear segment. Over 1,000 rivets are required to 
complete such assemblies. This discussion is devoted to 
the advantages of welded design in comparison with the 
riveted construction employed by foreign manufacturers. 
In view of the necessity for obtaining greater strength for 
better roadability, the American carriage is, therefore, 
necessarily heavier than the English or Bofors construc- 
tions. To obtain a comparable 
picture of the weight advantages 
accruing as a result of the em- 
ployment of welded rather than 


Fig. 8—Riveted compared with welded redesign for 
elevating arc sector 


as employed in the American model. This weight com- 
parison is summarized in Tasie VIII, Page 180. 

As indicated in Fig. 3, this chassis is of the box girder 
type, having two outriggers. The steel in the chassis 
is low-alloy, high-strength type, Federal Specification 
57-114-1, Class B, Grade 2. This specification limits the 
chemical analysis to a maximum carbon content of .25 
percent, leaving additions of other elements unrestricted. 
It imposes a physical property limitation of 50,000 pounds 
per square inch minimum yield strength, 95,000 pounds 
per square inch maximum tensile strength and 20 per- 
cent in two inches minimum elongation. 

Plates forming the box sections are 3/16-inch thick 
and the plates forming the tub or central section are '%2- 
inch and 3/16-inch thick. All the subassemblies are 
positioned for welding, plain carbon steel, covered elec- 
trodes, 5/32-inch diameter being used. Experiments in- 
dicated that the use of an alloy electrode was not re- 
quired to obtain strength equal or superior to the strength 
requirements for the rolled, forged or cast sections being 
joined. No special preparation of the joints is necessary 
and a low-carbon steel back-up strip is employed. Sixty- 
six pounds of 5/32-inch diameter electrodes are required 
for the complete welding of the chassis of the gun as 
finally redesigned. 

In TaBLE I are shown typical physical properties se- 


TABLE V 


Physical Properties of Top Carriage Parts 


riveted construction, the data as Yield Tenciie Hloemticn 
presented will show the actual Part Material =" = hag ——— 
ee ee 
Pen English riveted aoe “III EAWD 1080 40,000 60-000 20 40 
subassembly, ar Bearing  ........WD 1020 40,000 60,000 20 40 
[a6 oi oe 
construction were used and if the +e mae High-Str. Stl. 50,000 95.000 20 

section thicknesses were the same ne cogent ‘WD 1020 pipcenelinns 10/000 80°000 20 40 
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TABLE VI of arc welding is apparent. Fig. 
Material and Labor Costs for Top Carriage 6 indicates the improvement ef. 


























Riveted Construction Welded Constructi i ; » hh 
_ (Estimated Costs) gi te mye fected ” the outrigger hinge. 
Part Material Labor Total Material Labor Total Exhaustive deflection tests to d 
Turntable ....... ....... $55.00 $694 $ 61.94 $47.00 $694 $ 53.94 obit “e x 
Side Frame Parts .... 9.99 9.12 19.11 9.20 6.45 15.65 termine rigidity of the chassis 
Side Frame Parts .... 9.98 - 6.36 19.14 9.19 6.49 15.68 . . . 
Side Frame Assembly 39 3.34 3.73 22 3.53 3.75 comparison with the imported 
ide Frame ............ : 134 3.73 22 3.28 ‘50 sail. , 
Top Carriage Assembly 64 1.44 2:08 ‘45 6.39 6.84 model were made to check the 
op Carriage Machining . . F 14.94 15.82 38 14.94 15.32 i ¢ ati . * 
Body Tube Assembly 2°12 3.48 5.60 2:12 3.48 380 redesign calculations and the unit 
aie Prey Pec strength of the metals and welds 
in the new chassis. One such 
test will be described: 
cured on experimental test plates, which had been stress Two chassis, one the English riveted model, and the 
relieved at a temperature of 1150 degrees Fahr. other our welded chassis, were placed on a level con- 
Welding methods used in attaching brackets, stake crete floor in traveling position as indicated in Fig. ], 
supports, outrigger locks, and other parts to the chassis Six dial indicators graduated in thousandths of an inch 


were mounted on separate supports under the central or 
tub section and positioned in a circle at 60 degrees in- 
tervals. A 3,000 pound weight, which was a static over- 
load of 75 percent, was placed on top of the central or 
tub section and the deflection noted on each of the six 
dial indicators. This test was repeated several times with 
the following average results: Riveted chassis, .079-inch 














ir 
deflection; welded chassis, .051l-inch deflection. The n 
difference of .028-inch in favor of the welded chassis a 
corresponds to 55 percent greater rigidity for the welded b 
: chassis. ‘ 
: Both types of chassis returned to their original posi- b 
tions when the loads were removed, indicating that the 
stress was completely elastic and that the load was not 
sufficient to produce plastic or permanent deformation. ’ 
Other similar deflection tests on the front, rear, left and i 
right ends gave corresponding results, all of which were k 
later confirmed by road tests at the Aberdeen Proving s 
Grounds. : 
V 
Functions as an Integral Unit s 
te 
Fig. 9—Typical axle made abroad compared with re- apt ot Heng ene hae pats mn a s 
designed one. Details of head construction are compared of the welded chassis without the steering support 's \¢ 
in right-hand view 1,071 pounds. The weight difference of 247 pounds or 30 ' 
per cent, combined with the welded design has produced , 
frame, should be compared with the procedure employed this 55 per cent increase. The increase in rigidity re- 
in fastening corresponding parts on the foreign model. sulting from the use of welded construction is therefore ; 
Fig. 4 contrasts the designs employed in forming the 25 per cent. This additional strength is due to the fact 
bottom section of the drum or central section. Com- that the welded chassis functions as an integral unit under : 
parative top construction is shown in Fig. 3. The foreign stress. The nose piece, shown in Fig. 5 adds greatly to . 
design does not completely cover the bottom of the tub. the strength of the front end of the carriage as it forms 
Obviously this would be impossible because of the neces- a rigid support for the steering mechanism. This addi- 
sity for getting on the inside to rivet. A double plate is tion, which greatly improves the road performance of the 
required to secure the needed strength. The welded de- American redesigned model, is not present on the foreign 
sign consists of a single plate which completely covers model. 
the tub bottom, thus adding needed strength without the To insure weldability of all brackets, supports and 
necessity of an additional plate. Fig. 5 shows the con- locks attached to the chassis, the chemical analysis of 
struction employed at the front or swivel end of the (Continued on Page 174) 
foreign model. Aside from the 
riveted construction, a needlessly TABLE VII 


expensive method of securing the 


bearing surface for the axle tube Physical Properties of Elevating Gear Parts 


- i 1 tion z 
was used. The redesigned model PR A Strenath . (oe in Reduction 
employs sintered powder metal Part Material (psi) (psi) oe 

; ST rer WD 1035 _.. 55,000 70.000 20 4 
bearings for the axle tube. The Gear segment ||. WD X4180 ................. 75000 100.000 20 40 
er . . Stop EE 0 WD X4130 Se 100.000 20 . 
simplified lines and the increased Side plates . Low-Alloy High Str. Stl. . 50.000 95.000 = 40 
rigidity made possible by the use lll wo a xnenee SS.b00 £0,000 20 40 
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recision engine control in the interest of maximum op- 
~ erating economy is facilitated by the use of torque indicating 

instruments as shown in the photograph and schematic draw- 
ing at right. Developed by Wright Aeronautic Corp., the instru- 
ment has its torque arm splined to a sun-gear arrangement as 
shown. This torque arm engages at its outboard end a torque 
balancing piston which is in reality a pressure-relief valve for the 
oil pump and as such permits the oil pressure in the chamber to 
build up to the value required to produce a total piston force 
exactly equal to the torque reaction load on the end of the torque 
arm. Because the oil pressure is proportional to the engine torque, 
it can be indicated by an ordinary pressure gage calibrated 
to the engine and _ in- 
strument characteristics. 
Since the load on the 
valve is derived from the Ne 
stationary reduction gear 
torque reaction, the oil 
pressure is at all times 
proportional to the engine 
torque and can be cali- 
brated to read brake 
mean effective pressure. 
From this and engine 
speed, horsepower may 
be computed. 
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| \eqpaners clamp utilizes 
the inertia of a handwheel 
to supply the force necessary for 


tightening as shown in the illustration at left applied to 
a faceplate for production machining of brackets. Cen- 
trifugal force, caused by spindle rotation, positions two 
clamps. Inertia of the handwheel attached to a rod pass- 
ing through the spindle tightens the clamp by means of 
a lefthand threaded nut. This carries the rod forward 
against the inside of the clamps which are hinged on links. 
A button mounted on the end of the rod applies the pres- 
sure against the clamps. Thrust between the rod and 
button is taken by a steel ball. A garter spring is hooked 
to the two clamps with sufficient tension to hold the clamps 
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to the center of the faceplate to facilitate loading. De- 





suitable for clamping from inside on openings or ledges. 







neering Co. Inc., 
high-grade babbitt. 

























veloped by Westinghouse, the arrangement shown is S 





pecial bearings where required in 
limited lots are economically produced 
with sprayed metal to give the exact cha. 
acteristics desired. Four such bearings are 
shown at left, made by Metallizing Engi. 
each lined with approximately .020-inch of 
One is backed with magnesium, one with 
aluminum, one with bronze and one with stainless steel. Bab. 
bitt and metal are sprayed on a mandrel to the required thick. 
ness, outside machined and then pressed off the mandrel to 
give a bushing having the proper bore without further machin. 
ing. Porosity is controllable to give desired self- -lubricating 
qualities as well as required strength. Tests to determine re. 
sistance to compressive stresses encountered when assembling 
in an arbor press showed 78,850, 53,100 and 30,600 pounds per 
square inch for stainless, aluminum and bronze, respectively. 





5 sone on motors can be determined quick- 
ly by the use of a hook-on ammeter as shown 
at left when instruments are not included in the 
system for this specific purpose. 


Today when over- 
















loading rather than underloading is recommended to 
save vitally needed power and materials that would 
otherwise be wasted through low efficiency and low 
power factor, it is especially helpful to have a con- 
venient method of estimating loads. From the name- 
plate data and the ammeter reading it is possible to 
determine the per cent of horsepower rating direct 
from the accompanying chart prepared by the Gen- 
eral Electric Co. If this curve is not available, one 
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may be prepared simply for a given 
motor. Point A represents full-load 
current at horsepower rating, both 
taken from nameplate data; C is no- 
load current; D is midway between O 
and C; B is midpoint of AD; AE is 
extension of AO. Then curve CBAE 
is the current-horsepower curve. This 
method and the acompanying chart 
are applicable to motors of integral 
horsepower ratings up to 100. 

From one half to full load, it can be 
seen that the motor current is roughly 
proportional to horsepower output be- 
cause both efficiency and power fac- 
tor are higher and more nearly con- 
stant. .Above full load, the current 
continues to increase in direct propor 
tion up to 125 per cent of full load. 
This can be useful as a guide in carry- 
ing out wartime recommendations on 
increased motor loadings. 

Accuracy of this method of construc 
tion of a horsepower chart is said to be 
within two per cent up to full-load rat 
ing of the motor. 
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Fig. 36—Above—Transformation of car- 

































0 bon eutectoid steel at various cooling 
d By R. E. Orton and W. F. Carter rates. Curve I, furnace cooling; Curve II, 
" Acme Steel Co., Chicago air cooling at center of l-inch diameter; 
Curve III, oil quench at center of l-inch 
diameter; Curve IV, water quench at 
. center of l-inch diameter; Curve V, 
) water quench of 38-inch diamete/ 
t HILE it has been realized for many years that steels differ in the 
“ease” of their hardening, it is only recently that many of the 
factors affecting this “ease” have been recognized. Also, tests af- 
| fording a quantitative measure of this quality have only recently been de- 
veloped. Fig. 37—Below—Critical cooling rates 
Alloying additions are made to steels primarily to improve harden- for carbon eutectoid steel. Line A is 
ability for the purpose of securing greater depth of hardness or to permit martensitic rate and B is pearlitic rate 


the use of a milder quench. As is so often the case with new developments, 
appreciation of the gain in interior hardness obtained by the addition of 
alloys has been followed by overemphasis on the deficiency in this respect 
of carbon and low alloy steels. This has frequently led to the specification 
of a far higher alloy content than genuinely needed by the particular appli- 
cation. In a time of national emergency when all alloys must be classed as 
either strategic or critical, such reckless extravagance can ill be afforded. 
Since requirements such as these emanate in the main from the design en- 
gineer, it is of paramount importance that he realize the implication of his 
specifications so that he will more critically examine the need. 

Hardenability is measured by the ease of obtaining a fully martensitic 
structure. This concept is qualitative. To obtain a quantitative concept it 
1S necessary to consider the fundamental characteristic of which the above 
may be construed as the result rather than the cause. This may be done 
by examining further the isotherm! transformation curves, investigation of 
which was begun in the preceding article. Since quenching is the usual 
method of commercial hardening, the discussion will begin by examining, 


in the light of these curves, the result of transformation at varying cooling 
rates. 





Temperature of Transformation a) 


Transformation of carbon eutectoid steel at various cooling rates is illus- 
trated in Fig. 36. The solid curves give the time to initiate and complete 
the tranasformation of austenite at constant temperatures. Theoretically, 
these are obtained by instantaneously lowering a specimen to 


*Macuine DEsIcN. November, 1942. 
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Fig. 38—Mixed martensite and emulsified pearlite, 


characteristic of intermediate cooling rates. Carbon 


eutectoid steel. 500 diameters 


the transformation temperature and then holding at that 
temperature while observing the reaction time. The short 
time transformation region or gate occurs near 1000 de- 
grees, the long completion region or toe near 300 degrees. 
Transformation above the gate yields the various pearlites; 
between the gate and the toe, bainite; below the toe the 
fully hardened constituent, martensite. 

The dotted curves across the isothermal curves indicate 
various cooling rates: Curve I—the slow rate of fur- 
nace cooling with the formation of coarse pearlite; Curve 
II—the air cooling of small sections, with the production 
of a finer pearlite structure; Curve II1]—the intermediate 
cooling rate which produces emulsified pearlite. Increase 
in the cooling rate beyond this value to that of Curve V 
causes the upper portion of the curve to be missed com- 
pletely, transformation occurring below the toe with the 
formation of martensite. 

Curve IV, intermediate in speed between that of III 
and V, yields a mixed structure. At A the formation of 
emulsified pearlite begins. Before it can be completed 
the temperature has fallen to B, thereby retaining the 
austenite remaining at this temperature down to C, at 
which point the transformation to martensite begins, be- 
ing completed at D. 

Now, if by “hardenability” is meant the obtaining of a 
fully martensitic structure, the measure of this ability is 
the ease with which the quench can get the steel past 
the gate of the isothermal curve. Obviously, any quench 
passing the gate will proceed without difficulty to the toe, 
assuming that the temperature of the quenching medium 
is reasonably well below the toe temperature. 

Ease of passing through the gate will depend upon the 
width of the gate and its location with regard to the re- 
gion of austenitic stability. If it be assumed that quench- 
ing mediums cool at a uniform rate within this tempera- 
ture range, (which is admittedly not quite the case), a 
quantitatitve value may be set upon hardenability by say- 
ing that it is measured by the slope of a straight line 
drawn from zero time and “just stable” austenite, to tan- 
gency with the transformation curve near its gate. The 
use of this concept involves the plotting of time to regular 
coordinates, as illustrated in Fig. 37. 

To correlate this data with that of quenching rates the 
slope will be expressed in terms of required cooling rate, 
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the so-called “critical cooling rate”. Higher rates wil] 3 
then indicate lower hardenability, and the reverse. The a 
hardenability value for this carbon eutectoid steel is then a 
380 degrees per second. This value may also be ap- 4 
proximated directly from Fig. 36 by dividing the dis.” 
tance in degrees from the pearlitic line to the gate of the | 
curve, by the width of the gate in seconds. 4 

Consideration of these curves brings forth the concept q 
of a second hardenability value, that cooling rate which ” 
is sufficient to bring the steel past the gate of the curve — 
of completion. Cooling rates less than this yield wholly 
pearlitic structures. While such rates will still give some 
increase in hardness due to the formation of finer pearlite, 
compared with the hardness of martensite such structures 
may be described as “not hardened”. Thus, three struc- 
tural zones are marked out by these cooling rates. Por- 
tions cooling faster than the high rate, fully hardened 
martensite; regions cooling slower than the slow rate, un- 
hardened pearlite; in between, a partially hardened zone 
of mixed pearlite and martensite. 

The first of these critical cooling rates will be referred 
to as the “martensitic” rate, and the second the “pearlitic” 
rate. “Critical rate” alone refers to the martensitic rate. 
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Fig. 39—Above—Case-hardened, blanked and formed 
stock replaces machined high-alloy tool steel in dog 
Fig. 40—Below—Oil-quenched case of gripping dogs I 
shown in Fig. 39 that failed to obtain full hardness. a 
Structure mixed martensite and pearlite (darker patches). C 
Hardness C 35. Magnification, 500 diameters i; 
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Fig. 41—Isothermal transformation curves for .54 per 
cent carbon steel. Dotted portions of these curves are 
estimated (from Davenport) 


This carbon eutectoid steel has a pearlitic rate of 62 de- 
grees per second. 

To illustrate these three zones a carbon eutectoid steel 
specimen, 2 inches in diameter by 6 inches long, was 
quenched in water from 1450 degrees. Fig. 42 is a hard- 
ness traverse taken along a diameter of the mid cross sec- 
tion. Fig. 38 is a photomicrograph characteristic of the 
mixed structure of the transition zone. 

This, together with the discussion in the previous ar- 
ticle, will make it apparent that the hardness obtained in 
a quenching operation is a function of three variables: 

1. The capacity of the steel for hardness 
2. The hardenability 
3. The rate of cooling. 


The capacity of a steel for hardness is dependent pri- 
marily upon the carbon content. Fig. 32 in the previous 
article gives the values that may be obtained from a given 
carbon content. The hardenability determines the cool- 
ing rate necessary to obtain martensite, the hardest form 
of steel for a given carbon content. This cooling rate may 
be obtained from the isothermal transformation curve, or 
by experimental methods to be described later. The cool- 
ing rate at any portion of a piece is dependent upon the 
quenching process and the dimension of the part. This 
will be discussed in a later article. 

Previous considerations have been of the isothermal 
curves of eutectoid steel. What is the effect of varying 
the steel composition? Unquestionably, the primary ef- 
fect of any alloy addition is in altering the position and 
the shape of the transformation curves. The fundamental 
effect of these alterations is in the change in hardenability. 

Transformation curves for a .54 per cent carbon steel 
are shown in Fig. 41, with the eutectoid composition light- 


7 All numbered refer i 
ferences are listed at icle, 
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ly dotted in for comparison. Data for the solid portions 
of the curves are taken from Davenport'. The curves have 
been shifted bodily to the left, greatly narrowing the 
gate for both initiation and completion, decreasing there- 
by the hardenability. The cooling rate for martensite has 
increased to 1000 degrees per second, 2% times that for 
the eutectoid steel, a rate which may only be found near 
the surface of a water-quenched steel. The pearlitic rate 
has increased to 200 degrees per second, over three times 
that of the eutectoid. Full hardness in this steel may not 
be expected throughout any but the very smallest section. 

As the equilibrium diagram of Fig. 25+ shows, hypo- 
eutectoid steels precipitate the excess ferrite on slow cool- 
ing. Fig. 41 indicates that this tendency persists with 
even faster cooling rates. Unless the rate exceeds the 
critical value, portion of the excess ferrite is precipitated. 

The mixed structure of ferrite, pearlite and martensite, 
resulting from cooling rates somewhat less than the crit- 
ical, is more the rule than the exception in hypoeutectoid 
carbon and low-alloy steels. While it is true that, if the 
quantity of these softer constituents is not large, the effect 
on the hardness is small, McQuaid? and others feel that 
the structure is objectionable from the standpoint of 
fatigue and brittleness. There is a good deal to be said 
for this viewpoint; yet it should be borne in mind that 
it has not been proved. 

Reduction in hardenability with lowering of the carbon 
content is strikingly brought out in the heat treating failure 
of the “gripping dogs” shown in Fig. 39. In a strapping 
machine, these dogs hold one end of a steel band while 
strapping it around a package. Parts were originally 
high-alloy tool steel. In the interest of war economy a 
change has been made to a low-carbon, stamped and 
formed blank into which the teeth are milled. The 
part is hardened in carburizing salts by increasing the 
surface carbon content to the eutectoid composition, then 
quenching in oil, followed by a low draw. The light sec- 
tion, 5/32-inch thick, hardens satisfactorily in oil due to 
the increased hardenability resulting from the increased 
carbon content. Use of a water quench would result in 
excessive warpage. Application for over a year has 
proved the substitution successful, the indication even 
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Fig. 42—As-quenched hardness traverse across a 2-inch 

diameter carbon eutectoid steel bar. From center to 

.8-inch, pearlite; from .8 to about .94-inch, mixed structure; 
from .94 to surface, martensite 
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being ot an improved life over the high-alloy steel. 

However, trouble was experienced with one batch of 
parts which failed to harden to the expected limits, about 
rockwell C 35 being obtained instead of 63 to 66. Check 
on fractured sample showed usual case depth. As a first 
experimental approach to the problem, one of the dogs 
was reheated to the austenitizing temperature and 
quenched in water. Hardness was increased to about C 
55, still below the expected level. From these results 
the conclusion was warranted that the hardenability had 
been reduced well below the expected level; further, 
either the critical cooling rate lay still higher than that 
obtained in the water quench, or else there was a lack 
of full capacity for hardness. Fig. 40 is a micro of the 
oil-quenched case. Structure is martensitic with grain 
boundaries outlined by pearlite, a definite indication of 
an intermediate cooling rate. Examination under the mi- 
croscope of the water quenched structure showed full 
martensite—the critical cooling rate had been exceeded. 
Manifestly, the capacity for hardness did not exist. 

With the preceding discussion in mind it is apparent 
that full hardenability and capacity for hardness had not 
been attained due to a low-carbon content in the case. 
This was confirmed by a metallographic analysis for car- 
bon. Slowly cooling to a pearlitic structure and estimat- 
ing the pearlite content showed only about .35 per cent. 
Examination of the salt content showed contamination. 

Transformation curves for a hypereutectoid steel, from 
Davenport’, are shown in Fig. 43. It might be expected 
that the trend toward slower transformation rates with 








Fig. 43—Isothermal transformation curves for 1.13 per 
cent carbon steel. Dotted portions of these curves are 
estimated (from Davenport) 
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increasing carbon content would be continued; but jp. 
stead the trend is reversed. At the gate this steel actually 
transforms in less time than that required for the .54 per 
cent carbon steel. The critical rate is 1450 degrees per 
second; the pearlitic rate 170 degrees per second. 

It is probable that there is also a carbide line, simila; 
to the ferritic line of Fig. 41. The uncertainness of this 
is due to the sluggishness of solution of the excess car. 
bides. Fig. 44 is a photomicrograph illustrative of the 
above. This 1 per cent carbon steel, originally spheroid. 
ized, was held at the austenitizing temperature only long 
enough to pick up a portion of the carbide. The quench- 
ing rate was then such as to cross partly into the trans. 
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Fig. 44—Mixed structure of martensite, pearlite and 

spheroidized carbide due to insufficient holding at 

austenitizing temperature and an intermediate cooling 
rate. 1 per cent carbon steel. 500 diameters 


formation zone on the way down to the martensitic 
transformation temperature. The light portion is mar- 
tensite, the dark patches pearlite. Sprinkled throughout 
may be seen the remnants of the spheroidized carbide. 

While the isothermal transformation curves give the 
most hardenability information, the labor of collecting the 
data to construct them is enormous. They are therefore 
used only to indicate trends due to changes in the analysis 
or other characteristics. Some simpler method is needed 
for analysis and production control. Of the different 
methods that have been proposed, the recently introduced 
“Jominy end quench” 3:4 is the most widely accepted. 

In Jominy’s test a specimen bar of the steel under it- 
vestigation is heated to the austenitizing temperature 
and quenched by a jet of water played against its end. 
The austenitizing temperature, time at temperature, di 
mensions of the bar, jet size, force and temperature are 
all standardized. A hardness traverse is then taken along 
the bar length. The hardenability is expressed as the 
distance from the water-cooled end at which the drop ® 
hardness is considered to indicate departure from a fully 
martensitic structure. 

Cooling rates along the bar are plotted in Fig. 45}. 
Knowing, from the test, the distance at which a ma 
tensitic structure is not obtained, Fig. 45 gives the critical 
cooling rate. The variation in the quenching rate with 
the temperature at which it is measured introduces a com 

tThe equation of this curve is R = 11.5d -1-, for .038 <d <2.5, = 


R = cooling rate in degrees Fahr. per second at 1300 degree an¢é ©~ 
distance in inches from water-cooled end. 
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plication in correlating the rate as thus obtained with that 
from the isothermal curve. This will be discussed in 
more detail in a later article. 

The Jominy test affords a direct comparison, with fair 
reliability, between different steels®. ©. It seems probable 
that this test will eventually become an important speci- 
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Fig. 45-—Cooling rate, at 1300 degrees Fahr. along Jominy 
end-quench hardenability bar 


fication requirement. With the specification of this test 
it would appear feasible to relax the tolerances for 
analysis, requiring only that the steel be of the analysis 
type desired, and meet a Jominy value. Adoption of such 
a practice should materially increase steel production and 
reduce production costs. 

It has been stated that the hardness obtained at any 
interior portion is a function of the capacity for hardness, 
the hardenability, and the cooling rate. Capacity is fixed 
by the carbon content. Cooling rate is fixed by the 
quenching practice, shape of the part, and location of the 
portion in the part. The hardenability must then be ad- 
justed to obtain the desired hardness. Specification for 
surface hardness is nearly always justified. The same 
cannot always be said of the specification of interior hard- 
ness. The practice has grown up of asking for far more 
than is genuinely required. This results in a needless 
wastage of alloys to obtain a required hardenability. 

Frequently, the application is such that the require- 
ments of interior hardness may be much less than at the 
surface. In the case of a shaft under pure torsion the 
stress varies directly as the distance from the center. Sup- 
posing that the bar used in the hardness traverse of Fig. 
42 is to be employed on such an application, and that the 
strength varies directly as the brinell hardness, then, if 
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Fig. 46—As-quenched and as-tempered hardness traverses 

across a 2-inch diameter carbon eutectoid steel bar. The 

first lies below its proportional stress line, the second 
above its proportional stress line 


the part were to be used without tempering, the full 
strength being required at the outside, the hardness at 
all interior points would be required to lie above the “pro- 
portional stress line” shown dotted in Fig. 46. This it 
does not, and therefore a deeper hardening steel, that is, 
one of higher hardenability, would justifiably be required. 

Steel is rarely used in the “as quenched” condition. It 
is entirely too brittle. If the stresses are high it should be 
tempered to a more suitable structure. If an application 
requires a hardness of 400 brinell at the surface, temper- 
ing to this hardness gives the second traverse in Fig. 46. 
As would be expected, the hardness of the softer con- 
stituents is little affected by the tempering operation, so 
that the hardness is well above the line of proportionality. 
The steel is suitable for this application! Consideration 
should be always given to the hardness traverse in the 
tempered condition in which the steel is to be used. 

The above is a somewhat oversimplified picture of the 
application of a steel to a part. There are many other 
factors to take into account such as variations in harden- 
ability, permissible severity of quench, and warpage. 

The next article will discuss the effect of grain size on 
the various properties of hardened steel, and in particular 
on the hardenability. This will be followed in a later 
discussion with consideration of the quenching and other 
heat treating operations. 
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Malleable Iron Fills Wartime Needs 






By Colin Carmichael 


war requires adjustments to keep supply and de- 

mand in reasonable balance. Malleable iron cast- 
ings are contributing toward restoration of this balance 
by relieving forging and steel casting capacity, as well as 
by substituting for materials such as aluminum, zinc and 
bronze which must be carefully conserved for special war 
needs. At the same time stoppage of civilian automobile 
manufacture, which formerly used about half the total 
malleable iron output, has made available the capacity to 
meet all anticipated demands. 

Those properties, especially shock resistance, which 
led to such widespread use of malleable for automotive 
and railroad service make it a natural choice for similar 
applications in army vehicles, thus absorbing some of the 
capacity for production released by the discontinuance of 
passenger car manufacture. However, output of malle- 
able can probably be stepped up at least forty per cent 
above current production rates, provided new applica- 
tions carry sufficiently high priority. 

The ordnance department is aware of the potentialities 
of this material and some conversion to malleable has al- 
ready been accomplished. A recent example is the Bofors 
gun, Fig. 1, which now uses malleable iron for a number 
of castings, such as gear cases and adapters, in place of 
bronze and other mate- 
rials. A group of these 
parts is shown in Fig. 2. Ce) 

Of considerable _ in- 
terest also is the machine 


| . FFECTIVE use of national production capacity for 














gun mount shown in Fig. 3. A malleable casting, this part 
has the light weight necessary for portability, together 
with the toughness needed to withstand the shocks of 
firing and of rough handling while changing position over 
rough terrain. 

Combining the advantages of a casting, such as pos- 
sibilities of intricate shape and minimum machining te- 
quirements, with high ductility and shock resistance. 
malleable iron is produced under controlled conditions 
to the desired specifications. Two types most widely 
used are the ASTM grades 32510 and 35018, specifica- 
tions for which are listed in TaBLe I. 

It will be noted that strength and ductility both change 
in the same direction in going from one grade to the other, 
although the increase is greatest in per cent elongation. 
The 35018 grade is therefore the one most often used in- 
terchangeably with cast steel. However, it is found that 
notched impact strength and other properties are nearly 
the same for both grades while, due to its slightly higher 
































Fig. 1 — Bofors gun uses 
malleable castings for gear 
cases and adapters. Photo, 
courtesy The Firestone Tire & 
Rubber Co. 




















Fig. 2—Malleable castings which replace critical materials on the 
Sofors gun. Fig. 3 Left—In this pintle casting for a machine gun, thin 
sections of great toughness were obtained with malleable iron 


Fig. 4—Microstructure of hard, 
white iron casting shows pearlite 
carbon content, the 32510 grade is more easily cast in thin sections (dark) and carbide. 100 diameters 


and, of course, machines very readily. It should be pointed cut also 
that the physical properties in the specification are minimum, and ac- Fig. 5 — Malleablized structure 
tual castings nominally of 32510 grade frequently show strength and shows temper carbon (black) and 
elongation close to the values specified for 35018 grade. The two ferrite (light). 100 diameters 
grades are therefore quite widely used interchangeably. The range 
of properties which can be obtained with commercial malleable is 
shown in TaBLe II. 
Although malleable iron is used primarily for its shock resistance, 
no values of impact strength have been included in Tas.e II because the conven- 
tional impact tests are seldom performed. Instead a special test is widely used 
in which a standard wedge of the material is subjected to repeated hammer blows 
on the point, parallel to the length of the wedge. The end curls over with each 
blow, and will generally sustain twenty or thirty such blows before fracture oc- 
curs. The test is a severe one and also serves to demonstrate the deformation 
which the material withstands before fracture. 
Impact strength is maintained even at very low temperatures, malleable ex- 
Periencing less reduction in this respect than does steel. This property naturally 


a designers of fighting equipment which may be used in widely different 
climates. 


First step in the production of a malleable iron casting is the making of a 
white iron casting in which all the carbon (about 1.7 to 2.7 per cent) is 


hard 
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Fig. 6—Steel casting (left) was redesigned for malleable 
(right), eliminatiag dry sand core in base 
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Fig. 7—Aluminum is conserved for war needs by replacing 
casting shown at left by malleable (right) 


Fig. 8—Ball and socket joint illustrates design which 
takes advantage of the ductility of malleable iron 

























combined as iron carbide. This is accomplished by con- 
trolling the composition so as to keep the carbon and sili- 
con contents low, the effect being to prevent precipitatio, 
of carbon as primary graphite on solidification. Typical 
microstructure of white iron, Fig. 4, shows white areas of 
iron carbide and dark areas of pearlite. Appearance of , 
fracture is actually white, but the pearlite looks dark 
when seen through a microscope with a vertical illumina. 


TABLE | 
Malleable lron Specifications 


IE ora niis a anes 616 wis ww ei $2510 $5018 Cupola 
Federal Spec. QQ-I-666, Type........ B A Bi, 
Tensile strength, min (psi) ......... 50,000 53,000 40,000 
Yield strength, min (psi) ..... . $2,500 35,000 $0,000 
Elong. min (per cent in 2 in.) ' 10 18 5 


tor because of reflection of light out of the microscope 
by the etched surface (see MAcnHine Desicn, October 
1942, Page 69, Fig. 18). 

Second step is the malleablizing or graphitization of the 
hard iron casting in an annealing furnace. The anneal- 
ing cycle lasts several days, its purpose being to decom- 
pose the carbide, precipitating carbon in the form of uni- 
formly distributed small nodules known as “temper car- 
bon”, shown in Fig. 5. The ferrite which forms the matrix 
of the structure is practically carbon-free iron combined 
with silicon, having high ductility and toughness. The 
temps carbon promotes machinability while interfering 
only slightly with the strength. 

While a certain amount of decarburizing occurs near 
the surface during annealing, this is incidental, the desired 
effect being the conversion of hard white into tough 
malleable iron without change in total carbon content. 
Malleablizing is therefore not a surface effect and occurs re- 
gardless of the thickness of the material, while machin- 
ing which removes some of the decarburized surface metal 
does not impair the quality of the casting. 

Designing a casting for malleable iron involves only 
slight departure from normal practice. Because malleable 
is usually specified for its shock resistance, the full benefit 
of this property can only be realized with a design that 
avoids abrupt changes of section, sharp corners, stress 
concentrations, etc. Also because of slightly lower fluidity, 
provision for feeding metal to the various parts of the mold 
may require some thickening of certain sections. How- 
ever, in conversion designs from bronze to malleable the 


TABLE II 
Properties of Malleable Iron 


Specific gravity ane Wad ed PS 7.20-7.45 
Shrinkage (in. per ft.) 5 PE NEN SRE Da ee a 

Coefficient of thermal expansion (per °F) ..........- 6.6 x 10“ 
Specific heat (68F to S12F) .................+-- 122 
Tensile strength (psi) .................. 50,000-60,000 
Yield strength (pei) .................. 32,500-40,000 
Elongation (per cent in 2 in.) 10-25 


Modulus of elasticity (psi) ...... me 25.000.000 


Modulus of rupture in torsion (psi) grt 
Brinell hardness number 110-14 500 
Fatigue endurance limit (psi) 25,000-26, 


slight increase in metal involves no weight increase be- 
cause of the lower density of malleable. 

Contraction of the solidifying metal is comparatively 

great because there is no precipitation of carbon during 
(Continued on Page 186) 
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Fig. 7 — Fatigue stress 
analyses are vital in the 


ical design of aircraft parts. 
$ of Photo, courtesy Buick 
of a Motors Div. 
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Part ll—Fatigue Stresses 
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‘| Working Stresses Facilitates Design 
it. 
» 
n- 
al : 
By Joseph Marin of stress reversals during the expected life of a machine 
Y Pennsylvania State College — = gg of reversals used in determining the 
it This difference results in an overdesign but can be cor- 
t rected either by modifying the factor N, or selecting a 
, greater value for S, based on the stress-cycle curve. This 
; HERE are many considerations involved in the de- suggestion is not new as it has been used in the design of 
oe of equivalent static strength used to many machine parts. Perhaps the best known examples 
‘ represent a fluctuating stress condition. The formu- are ball and roller bearings whose strengths are listed in 
: lation of these strength values requires information on the 
static strength, defined by S,, or S,, and the endurance 
limit of the material for complete reversal of axial stress. 
designated S,. 
The following design code will consider both brittle 
and ductile materials as well as combined stresses. Al- 
lowance for stress concentration will also be provided, | 
since this is an extremely important condition in fatigue t 
loadings. 
Before the foregoing strength conditions are formulated, pd 
| the designer should be cautioned first against indiscrimin- 2 | 
ate application of the design charts and formulas pre- a 
sented. When the difference between the actual loading 
conditions and the materials test data—upon which the 
code is based—becomes appreciable, then the factor N,, 
providing for this difference should be modified. One im- 





portant situation which is often encountered, but not al- 
™iys Provided for, is the difference between the number Fig. 8—Variations of stress_with time 





MACHINE Drstcn—December, 1942 





















y 
o 
X 
~~ 
yn 
x 
S 
~~ 
< 


Cycles for Rupture ———> 





Fig. 9—Endurance limit curve 


terms of particular life-time ratings. 

Another difference between the laboratory test and ma- 
chine part is in the manner of variation between stress and 
time. For example, a secondary type of fluctuating stress 
may be superimposed on a primary mode of stress varia- 
tion due to the types of vibrations present or due to some 
other operating condition. This situation is encountered 
in such members as airplane propellers, Fig. 7. The 
fatigue strengths of materials under varying amplitudes of 
stress have not been determined. Further discussion of 
this question is given by Langer’. 

Effect of specimen size on the strength is usually more 
important under fatigue conditions than for static loads. 
Various steels, independently tested by several investi- 
gators, showed, for example, that the fatigue bending 
strength, S,, of .3-inch diameter specimens is ten to fifteen 
per cent higher than for specimens of about 1-inch diam- 
eter’. The influence on the strength is also appreciable 
when the material is initially overstressed or under- 
stressed compared to the safe stress range’. 

Another extremely important influence on fatigue 
strength is the presence of stress concentration. There 
have been a number of investigations to determine fatigue 
stress concentration factors, including the effects of fillets, 
notches, holes and keyways. The designer should, how- 
ever, be cautioned that these results apply to particular- 
sized specimens and that the size effect is especially im- 
portant in fatigue loading conditions’®. 

There are many other service conditions in machine 
members which differ from the laboratory fatigue test 
conditions'?. A relatively new development in fatigue 
testing which eliminates some of the undesirable features 
of the small laboratory specimen is the fatigue testing of 
full-sized members. Fatigue tests have been reported on 
such parts as railway axles, riveted and welded joints, 
bridge rollers, beams, columns, car wheels, rails, and 
many other machine and structural parts’. 

In many cases it is not possible to obtain a full-sized 
fatigue test specimen and it is necessary to use the ordinary 
fatigue test data obtained on standard fatigue testing ma- 
chines such as the R. R. Moore rotating beam type. If 
this is the situation, there is still the problem of interpret- 
ing test data and adapting it to the particular machine 
design problem. The formulation of the following design 
code, which considers effects of range of stress, stress con- 
centration and combined stresses, appears, therefore, to 
be highly desirable. It should be mentioned first that 


TReferences are listed at end of article. 
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many of the uncertain influences under fatigue loading ‘= 
mentioned in the foregoing discussion can be estimated . 
and incorporated in the determination of the factor of dé 
a 
safety. ” 
UNIAXIAL STRESSES—DvucTILE MATERIALS: For fluctn- 
ating stress the variation of stress with time in most fatigue 
tests is of sinusoidal form, as shown in Fig. 8. The stres Ww 
S varies from a maximum value of §,,,, to a minimum 
value of S,,;,. Other stress values referred to are the mean ve 
stress S,, and the variable stress S,. The magnitudes 9f st 
these stresses in terms of the maximum and minimum | S, 
stresses are: 
Ss PP Smazt+Smin 
a ase 
2 J 
is 
Smaz—Smin 
Ss,=—————_ (R) Cl 
. d 
The stress fluctuation can now be considered as a con- be 
pletely reversed stress S, superimposed upon a static stress [J 
S,,. Then in Fig. 8, if S. — 0, the stress is entirely static 9 
™ at 
and for ductile materials failure occurs by yielding wher 
0 
v 
XL 
ro \ 
Fa c 
t IDLE C 
$ <. 
hai ( 
“Mean Stress +S Fy 
Fig. 10—Interpretation of fatigue stress data 
Sm = + S,, = the yield strength for tension or com- 
pression. 
When S,, = 0 the stress is completely reversed, as il 
a rotating beam specimen, and failure is considered to be 





the stress which will not produce fracture before the ap 
plication of a specified large number of stress reversal. 
This stress is called the endurance or fatigue limit when © 
the stress cycles approach a theoretical infinite number 
of fluctuations, Fig. 9. For some ductile materials such 
as aluminum alloys, there is no well-defined endurance = 
strength value and a specific number of stress cycles must ~ 


be used to define the fatigue strength. 

Examination of test data reveals that few tests #9 
available to show the influence of the mean stress Sw 
upon the fatigue strength. This is the case because #4 
axial fatigue stress machine is required to obtain the data 4 
instead of the more commonly used and simpler rotating 
beam type fatigue testing machine. A review of test 
data available, however, shows that there are some differ- 
ences in the behavior of materials when the effect of the 
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mean stress value is considered**. An approximate rela- When different factors of safety are used for fatigue and 





tare tionship, which is on the conservative side of the test static stresses Equation 14 becomes 
te data, is shown in Fig. 10. The equation for the lines AD 
Or 0 ° 4 
or AD’ is** s ( N, ) Syp 
maz= | 1— Sut ac pA PLETE ECOL 
N,? PN, (14c) 
luctu- ee HO ois cckscvk eden tindsbedenametaensnwns (13) : 
tie where N, is the factor of safety for S,, and N; is the factor 


of safety for S,. 


Stress where p =§, Syp- : ; ; 

imum For the purpose of evaluating working stresses it is con- Use of Equation 14c in place of 14b will depend upon 
sain venient to express Equation 13 in terms of the maximum the particular machine design problem. The additional 
es of stress Sag. This can be done by replacing S, by Smaz — uncertainties encountered with fatigue conditions will 
a o s,, in Equation 13. This substitution gives often require a larger value for N; than for N,. 


Equations 14 have been independently suggested by 



























iain 2s 8 ic BL el ee (14) several investigators in recent years, and in view of the 
es In this way the maximum stress S,,,, producing failure 
is determined for a given mean stress S,, and material 
(k) constants S, and p. The influence of the mean stress on 
the strength by this approximation can be shown by re- 
com- writting Equation 14 as Fig. 12—Stresses on 
tress element indicating 
tatic ee _— Sin - maximum and mean 
ais i Ra values of the prin- 
. cipal stresses 
or 
ee oe oe ils eavacad (14a) 
where 
data available they are recommended here also for most 
Rees™ Smaz : | Sm cases!*, Some investigations show that a parabola tangent 
Syp Syp at A and passing through D and D’, Fig. 10, might be a 
better approximation'®. Another modification in the test 
Variation in the fatigue strength ratio Ry», for various data is the difference in behavior between cases in which 
values of the mean stress ratio R,, is shown in Fig. 11 using the mean stress is tensile or compressive’®. Some tests 
different possible values of the material constant p. These show that, although Equation 14 is a good approximation 
diagrams show that the influence of fluctuating stresses for tensile mean stresses, a better approximation for com- 
on the strength may be appreciable. pressive mean stresses is*® 
To determine working stress values for simple stresses, 
Equation 14 can be used provided a factor of safety is SE TE en aCe EY ae Pea (15) 
applied. When the same factor of safety N is selected i 
for both the stresses S,, and S, then the allowable stress That is, the range of stress S, = Sar — S, is practically 
relationship becomes constant for all values of the mean compressive stress S,, 
" in the tests referred to. 
Snes (1— P)Sntpo” a RN ne (140) If stress concentration = present, a stress concentration 
N factor K; should be applied to the variable part of the 
stress'*. Then the equation defining failure in place of 
Equation 14 will be 









Snoz= (1—p)S,+S,(1—Ky) +S, 
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The working stress relation in Equation 14c can also be 


modified by replacing Singg by Sm -+ K;S,. That is, 
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N,; S 
m r 1-K 
w,?'s +S,( stp WN 








1 
Smos=——| (1— ® |... (16a) 
K; f 
Then by Equation 16a the allowable value for the maxi- 
mum stress S,,,7, using a mean stress S,,, is given by the 
right-hand side of Equation 16a. This stress is evaluated 









Fig. 11—Strength variation with change in mean stress ratio 
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in terms of the factors of safety N, and N; and the ma- 
terial constants p, Sy, and K;. 

The simplest method is to use Equations 14 and 16 
instead of the other modifications mentioned. This is of 
particular importance in applying these equations to com- 
bined stresses. Furthermore, the relationships used are 
on the conservative side of test results and, in view of the 
limited information available, the use of the recommended 
formulas seems justified. 


UNIAXIAL STRESSES—BRITTLE MATERIALS: It is gen- 
erally conceded that brittle materials should be avoided, 
if possible, when fluctuating stresses are present in a ma- 
terial. When this is not possible a large factor of safety 
should be used and Equations 14 and 16 applied. Some 
data indicate that for cast iron the strength in the case 
of compressive mean stresses can be assumed as given by 
Equation 15'*. In determining the constant p for brittle 
materials an equivalent yield strength can be selected as 
some fraction of the ultimate strength. 


BIAXIAL StREssES—DvucTILE MATERIALS: Little data 
are available on the behavior of either ductile or brittle 
materials when fluctuating combined stresses are present?’. 
For a number of steels and other ductile materials subject 
to fluctuating torsion there is reasonable support for a 


Fig. 13—Strength ratios for fluctuating biaxial stresses 


distortion energy theory’: 1°, By this theory the failure 
stress relation is 


S.= Vv (S)')?—S'S,'+ (S)*— 
(1—p)V (S;")?—S,"S," + (S,” )2 7 (17) 


where S,’ and S,’ are the maximum values of the prin- 
cipal stresses S, and S,, and S,” and S,” are the mean 
values of the principal stresses S$, and S,. These stresses 
are shown in Fig. 12. Equation 17 is based on the as- 
sumption that the stresses are synchronous, that is, thai 
the maximum values of the stress components occur at 
the same instant of time. 

Similarly the mean components are assumed to occur 
simultaneously. Equation 17 is also based on the assumed 
linear strength relation given by Equation 14 for uniaxial 
stress. Considering S,’ as always greater than S,’, the 
influence of fatigue on the strength can be shown by writ- 
ing Equation 17 as follows: 











S,’ Pp 
Ss /_ Pi Nei fi KA Ss Re ——~, Anon 
uP ~/1—B,+B;— (1—p)V A?— A, A.B,+ AZB? 
where 
S,’ S.” Ss,’ Ad 
=>, Bes, Asa AS 
B, S,’ ? 2 Ss” 1 S ’ S,’ 


Often the loads are such that the stress ratios are equal, 
A, = A, = A and B, = B, = B. Then Equation 174 
becomes 


, 
Si P (176) 


Sv V{-B+B* [1-(1-p)A] 








Values of the stress ratios, $,’/S,,, are plotted in Fig. 
13 for various values of the stress ratios A and B. The 
ordinates to these curves give the equivalent fractional 
part of the simple static tensile strength represented by 
the combined fluctuating stresses selected. That is, a 
value of S,'/S,) = .6 indicates that the strength is equiva- 
lent to .6 times the tensile yield strength. An examina- 
tion of Fig. 13 shows that the combined stress effect under 
fluctuating load conditions may influence greatly the re- 
sisting strength of the material. Fig. 14 represents the 
strength ratios for the extreme case of complete stress 


reversal. Equation 17b then becomes 


S,’ Pp 


a. ...(1Te) 
Syp V1—B+B 





If stress concentration is present the variable part of 
the stresses in Equation 17 must be multiplied by sen 
concentration factors. Equation 17 can then be written 


S.= V (S\"+K/'S,'")?— (S,"” + K/'S)'") (S:’+Ky'S:!")+ 





“(S¥4+K/S,")?— (1—p) V (Si")?—Si"Si"+ (Si)? -.- (17d) 


where K,’ and K,’ are the stress concentration factors and 
S,” and S,” are the variable stress components. That 1s, 
S,'"=S,'—S,’ and S./" =S,'—S," . © in (I) 
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BIAXIAL S1RESSES—BRITTLE MATERIALS: Where it is 
absolutely necessary to use brittle materials under fluc- 
tuating stresses a stress theory is recommended". If S, 
and S$, are the values of the principal stresses the strength 
is defined by 
pilin 8 - 
S,'= (1—p')S," +S. 


where p’ = S, divided by an equivalent yield strength 
value in static tension. This will lead to conservative 
values since the static strength in compression is greater 
than in tension for brittle materials. If stress concentra- 
tion is present the variable part of the stresses S, and S_ 
should be multiplied by a stress concentration factor as 
explained above. 


TRIAXIAL STRESSES—DvucTILE MATERIALS: There is 
no experimental data available upon which to base strength 
in the case of triaxial stresses. For this reason it is ad- 
visable to be conservative. A strain-energy theory'‘ gives 
conservative strength values for triaxial stresses and is 
at the same time reasonably close to the distortion-energy 
theory in the limiting case of two-dimensional stresses. 
For triaxial principal stresses S,, S, and S,, the strength 


is defined by 





S.= V (S\’)?+ (Sz')?-+ (Ss’)?— 2m (Sy’'Sy' +-Sy'Sy’ +Sy'Sy’) — 





(1—p) Vv (S," )?+ (S2")?+ (S3")?— 





2m (S,"S2" +S,"S;"+S,"S") ........... Ri a (19) 


The prime stress values represent the maximum stresses 
while the double prime values denote the mean stresses. 
When stress concentration is present each variable part 
of the stresses should be multiplied by a stress concentra- 
tion factor, as explained for two-dimensional stresses. 


TRIAXIAL STRESSES—BRITTLE MATERIALS: The ex- 
tension of Equations 18 is recommended for three-dimen- 
sional stresses. Then the strength is defined by one of the 
following equations: 


S'=(1—p’)S,"+S, 
S,' = (1—p’)S,"+S, ere ee Tee 
S;’= (1—p’)S,"+S, 


When stress concentration is present the variable part of 
the stresses S,’, S,’ and S,’ should be multiplied by stress 
concentration factors, as previously explained. 

The foregoing design code is an attempt to rationalize 
the determination of strength and working stresses for the 
various loading conditions encountered in machines. Any 
code dealing with materials and design cannot be too 
rigidly applied since information on material behavior, 
even with laboratory test specimens, is quite limited. 
There are also the uncertainties involved in using strength 
data for design purposes. Some of the many questions 
involved in the selection of factors of safety have been 
discussed in an attempt to rationalize working stress de- 
termination. Much more attention is usually given by the 
designer to the improvement of a stress analysis procedure 
than to the intelligent selection of the working stress 
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Fig. 14—Strength ratios for reversal of biaxial stresses 


values. It is, however, apparent that the possibilities of 
weight reduction, economy and safety could sometimes 
be much greater if more attention were directed to the 
selection of a rational working stress. 

Often the procedure outlined in this code cannot be 
applied conveniently. That is, the dimensions of the part 
have been based on some other requirement than strength. 
In addition, a particular method of stress analysis may 
have been used for many years and may be incorporated 
in the company’s design data sheets:.. Under these circum- 
stances it is still possible to consider the factors outlined 
without changing the well-established procedures. In place 
of a working stress value it is necessary only to obtain an 
equivalent simple static tensile stress by using the equa- 
tions presented above. This stress can then be compared 
with that previously used to determine what difference 
these material factors make. It is this difference and the 
possible reduction in the factor of safety that are of prac- 
tical interest and importance to the designer. 
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Fig. 1—Notched specimen is held in self- 
aligning tensile test fixtures 


| JALUES found from an ordinary tensile test are not 

V: sufficient criterion of the suitability of a steel for 

commercial applications involving shoulders, key- 
ways, and other irregularities in shape that produce a 
similar effect to that of a deep notch. In particular, a test 
is desired in which the stress state can be varied suffi- 
ciently to cause either ductile or brittle failures of a steel 
which is normally ductile, but which might behave in a 
brittle manner under extreme service conditions. 

It is generally believed that the addition of “transverse” 
stresses in both directions perpendicular to a major applied 
tension, resulting in a “triaxial tension”, will reduce the 
ductility of metal. Any metal should become brittle if 
the triaxiality becomes sufficiently great, that is, if there 
is a sufficiently close approach to a state of “hydrostatic 
tension”, in which the transverse tensile stresses equal the 
longitudinal stress. 

A considerable amount of research has been carried 
out on the effect of notches on the behavior of steels and 
other metals subjected to static tension. However, it ap- 
pears that the interpretation of the experimental results 
which are available at present is rather inconclusive and 
open to argument. 

Therefore, notched bar tensile tests on several structural 
steels, heat treated to various strength levels, were con- 
ducted. These yielded a number of fundamental facts 
which apparently have not been previously recognized. 

For the experimental investigation of the properties of 
notched bars, five open-hearth, ladle-killed alloy steels of 
the .40 per cent carbon class, SAE 2340, 3140, 4140, 
5140, and T1340, were selected. This report deals main- 
ly with the results obtained on the SAE 2340 steel. The 
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Tests Reveal Stredq 


By G. Sachs and J. D. Lubahn 
Case School of Applied Science 


other steels yielded fundamentally the same relations, al- 
though some complex phenomena in both the regular and 
the notched bar tensile tests were observed in these steels 
which have not been completely clarified as yet. 
Suitable lengths of rod were prepared for the notched 
bar tensile tests by the following procedure: (a) standard- 





me 


NDER conditions of high stress con- 
centration, ductile materials may fail 
in a brittle manner even under static load- 
ing. This article, abstracted from a paper 
presented at the recent annual meeting of 
the American Society for Metals in Cleve- 
land, describes a notched bar tensile test 
which evaluates the characteristics of ma- 
terials subject to stress raisers 





2 


izing heat treating, (b) preliminary machining, (c) quench- 
ing and tempering, (d) final machining, and (e) measure: 
ment of. dimensions. 

Results of the tests on unnotched specimens for the 
SAE 2340 steel are presented in Fig. 2. These tensile 


Fig. 2—Right below—Results of tensile tests on unnotched 
specimens of SAE 2340 steel 











Fig. 3 — Below — True stress- 

strain curves for unnotched 

specimens for various temper- 
ing temperatures 
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Fig. 5 — Right — Re- 
lation between nctch- 


trdaiser Effects a 


Fig. 6—Below—Derived 








test characteristics point to a rather general misconcep- stress-strain curves for 
tion regarding the suitability of a steel for practical ap- 5 per cent notched 
plications. It is generally believed that a steel becomes specimens 

al- increasingly valuable if the strength can be increased with- 

nd out serious loss in ductility, and a regular tensile test is 

els the most common means of evaluating these properties. 
If this were true, then the SAE 2340 steel, the true 

ed stress-strain curves of which are represented approximate- 

d- ly in Fig. 3, would be most suitable for high strength ap- 
plications when tempered at a temperature of approxi- 
mately 600 degrees Fahr., resulting in the most favor- 


able combination of high strength and high ductility. 
However, practical experience indicates that any steel 
becomes rather sensitive and prone to premature failure 
in service, particularly in applications which involve sec- 
tion changes and impact loads, if heat treated above a 
certain strength level. The general decrease of the im- 
pact with decreasing tempering temperature or increas- 
ing strength level (see Fig. 11) is considered as a mani- 
festation and confirmation of such a relation, and the 
minimum of the impact strength at 600 degrees Fahr 
indicates particularly poor characteristics when tempered 
at this tempering temperature. Thus, the performance 
of a steel in practice, which as a rule involves stress raisers 
and sudden loads, cannot be judged by the characteris- 
tics as measured by regular tensile tests, the values of 








contraction in area apparently being particularly mislead- 


a, ik ing. | 
s.4£ sao, 00%?” Notched specimens were provided with a circular V- 
shaped groove in the center of the cylindrical portion. | 










+4 et + 
A : SAE 7is40,800e°2 7 The notches had an included angle of 60 degrees and a | 
Auliar Tt varying depth, removing anywhere from approximately 

2 to 90 per cent of the cross-sectional area. In order | 







to obtain a really sharp notch, most of the specimens 





were finished after heat treating with an equilateral file 
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which had been ground smooth on two sides, forming 





a sharp 60-degree wedge. This procedure gave a sharp, 





Ps 
™~ 
# 
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V-shaped notch, except for the very hard tempers, above 





50 Rockwell C, in which case the notch remained irregu- 





lar and usually showed a sharp dent in the bottom of 
the fillet. 


The most information was expected from a stress-strain 
| 
H 
| 







curve for the notched section. Such a stress-strain rela- 
tion can be obtained by plotting the force divided by the 
initial cross-sectional area of the notched section, or con- 
ventional stress, versus the reduction in cross-sectional 
area of the notched section. Both the stress and the strain 
are only averages of values which might vary consider- 
Fig. 4—Stress-strain curves for selected unnotched ably over the cross section, and their physical meaning 
and notched bars at various tempering temperatures has not been disclosed as yet. A number of stress- 
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Fig. 7 — Effect of 
notch depth on notch 
ductility 





strain curves obtained in this manner are represented 
in Fig. 4°. 

The maximum load divided by the original cross-sec- 
tional area of the notched section yields a value corre- 
sponding to the ultimate strength of an unnotched speci- 
men. This average strength is designated as “notch 
strength.” “Notch ductility” is defined as the contraction 
in area, or reduction of cross-sectional area of the notched 
section after failure. In tests on specimens having a 
soft temper, failure at a load below the maximum was 
frequently observed and the load recorded. The ratio 
between this breaking load and the cross-sectional area 
of the notch after failure is introduced as (true) “fracture 
stress.” 

In spite of certain difficulties, the tests performed so 
far reveal a number of hitherto unknown relations regard- 
ing the notch strength of heat treated alloy steels. While 
the quantitative values will be open to considerable argu- 
ment, the qualitative results obtained reveal a picture 
of the notch effects which is in agreement with the theo- 
retical conceptions. 

The notch strength is dependent upon numerous factors 
such as, particularly: 

(a) Chemical composition of the steel 

(b) Ultimate strength or “strength level” of the steel 

(c) Shape of the notch as determined by depth, notch 

angle, and bottom radius. 

For a notch of given shape, however, the ratio between 
notch strength and ultimate strength has been found fre- 
quently to be approximately the same, and to be rather 
close to 2 to 1 for a notch of extreme depth (100 per 
cent) and sharpness. Furthermore, a general survey of 
the data presented has revealed the fact that notch 
strength ratio, for a given notch, depends only upon the 


—_ 





*These curves are approximate, but illustrate qualitatively the effects 
of notching. 


Fig. 8 — Effect of 
tempering tempera- 
ture on notch 
strength and notch 
ductility for SAE 
2340 steel 
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notch ductility, as illustrated in Fig. 5 for the Specimens 
having a 30 per cent and a 65 per cent notch. 

While the physical meaning of the “notch ductility” has 
not been adequately explained as yet, both previous and 
new experimental data indicate that the notch ductility is 
subject to the most fundamental generalizations. The 
complex behavior of other properties is partially explained 
by the simpler variations of the notch ductility. 

Fig. 5 shows clearly two different ranges regarding 
the notch strength ratio. Bars having a notch ductility 
above a certain value, which is approximately 5 per cent 
for all the investigated steels, possess a practically con- 
stant notch strength ratio. . This. .ratio.is 1.25.+ 05 for 
such “ductile” specimens with a 30 per cent notch and 
1.6 +.05 for specimens with a 65 per cent notch. The 
scattering of the values is small, indicating a uniform 
condition which is little affected by variations in chemical 
composition, heat treating, and testing. 


Fig. 9 — Effect of 
tempering tempera- 
ture on notch duc- 
tility of the various 
alloy steels 





On the contrary, “notch brittle” bars having a notch 
ductility of 1 per cent or less may possess a notch strength 
ratio anywhere between a low value of approximately 
.2 to 1 and a value close to that for the ductility speci- 
mens. The source of this tremendous scattering of the 
notch strength ratios for such notch brittle steels cannot 
be fully explained as yet. 

If the scattering is disregarded, the shape of the notch 
strength ratio versus notch ductility curves, Fig. 5, has 
the appearance of conventional stress-strain curves. This 
is more than a mere superficial similarity, but has a rea 
and fundamental significance. The stress-strain curves @ 
Fig. 4, for different steels and different temperatures, 
but for the same notch, are quite similar. If the curves 
for various ductile specimens are plotted in such a man- 
ner that their maximum load is selected as unity, they 4P- 
pear sufficiently alike to justify the simplifying assump 
tion that for a given notch the stress-strain curves COM 
verted in this way are identical. This approximate sim 
ilarity is illustrated in Fig. 6 for specimens having 4 ? 
per cent notch. 
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The changes in the tensile test characteristics caused by 
notching cannot be adequately explained without a thor- 
ough knowledge of the external and internal effects in- 
troduced by variations in notch depth. Therefore, this 
phase of the program has been investigated in a par- 
ticularly extensive manner. 

Again, the notch ductility appears to be the property 
which is subject to the simplest relations. The notch 
ductility versus notch depth curves for conditions where 
the ductility is measurable over a considerable range of 
notch depth, Fig. 7, illustrates the universal effect of 
notch depth on notch ductility. For a moderately deep 
notch many of the conditions of composition and tem- 
pering temperature which have been investigated cause 
complete brittleness, that is, a contraction in area smaller 
than 1 per cent. In all these instances, a further increase 
of notch depth does not cause any noticeable increase of 
ductility again. 

If the notch ductility of a deeply notched specimen 
is above a certain small value, approximately 2 to 3 per 
cent, the notch strength increases with the area removed 
by the notch. The rate of this increase is such that the 
limiting, 100 per cent notched, condition would have a 


Fig. 10—Effect of 
tempering tempera- 
ture on notch 
strength and notch 
ductility of 5 per 
cent notched SAE 
3140 steel 


Temaerng Temperature (Ye Hr} 


notch strength between 1.7 and 2 times the ultimate 
strength of the unnotched specimen. Alloy and strength 
level have a slight effect on this limiting notch strength 
ratio. This relation is limited to steels having a strength 
below 210,000 pounds per square inch. 

For notch brittle conditions, it appears that the notch- 
ing of steels having a high strength level changes the 
strength little at first, but then, with increasing notch 
depth, large scattering is introduced. The highest values 
of notch strength obtained might be considerably higher 
than the ultimate strength of the unnotched specimen 
while the lower limit might be as low as 20 to 30 per cent 
of the ultimate strength. 

The strength level of a particular alloy steel is_pri- 
marily determined by the temperature of tempering, prop- 
er quenching being assumed. Therefore, the results of 
notched bar tensile tests on alloy steels are decidedly 
dependent upon the tempering treatment applied after 
having hardened the steel. This is apparent from the 
data selected for bars provided with 30 and 65 per cent 
notches. These data are replotted in Fig. 8 versus the 
tempering temperature. 

The assembly in Fig. 9 of the notch ductility values 
for the various steels tempered at various temperatures 
reveals the fundamental fact that the notch ductility of 
any of the steels investigated decreases progressively with 
decreasing tempering temperature. When tempered for 
one-half hour below a temperature of 800 degrees Fahr. 
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Fig. 1l—Results of 
two types of notched 
bar Izod impact tests 
on SAE 3140 steel 


lemoering Temperature (eH, 





the notch ductility of all the steels investigated is 1 per 
cent or less, and within the present limits of accuracy, 
the steels are completely brittle. 

The notch strength, Fig. 8, illustrates the fundamental 
effect of tempering temperatures, particularly for the tem- 
perature range below 800 degrees Fahr. At higher tem- 
peratures, the notch strength is higher throughout than 
the ultimate strength of the unnotched specimen by a 
nearly constant factor, as previously discussed. This con- 
dition prevails for tempering temperatures down to ap- 
proximately 800 degrees Fahr. but it is radically changed 
at this point. The notch strength decreases somewhat 
at first and at the same time the scattering appears. 
This scattering becomes very large if the tempering tem- 
perature is 600 degrees Fahr. or lower, the maximum 
values being slightly above the ultimate strength. Thus, 
the notch strength values seem to indicate a radical dif- 
ference in the notched bar characteristics of the steels, 
depending on whether they are tempered at temperatures 
below or above a certain temperature which is approxi- 
mately 800 degrees Fahr. 

Such a conclusion, however, is fundamentally errone- 
ous. Steels showing a contraction in area of, say, 5 per 
cent, are not considered as particularly ductile. But this 
is the average ductility of 30 to 65 per cent notched ten- 
sile test bars, quenched and tempered at a temperature 
of approximately 900 degrees Fahr. and having a strength 
between 170,000 and 200,000 pounds per square inch. 
Thus, deep notching creates a severe embrittlement in 
that it reduces the contraction in area of an unnotched 
specimen from 50 per cent or more to 5 per cent; but 
this is not apparent from the notch strength values. 

The effects of notching on steels having a strength 
level over 200,000 pounds per square inch are also il- 
lustrated by the notch ductility of bars of the SAE 3140 
steel provided with a shallow notch, Fig. 10. The duc- 
tility of such specimens also decreases with decreasing 

(Concluded on Page 190) 
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Fig. 12—Work con- 
sumed in _ tensile 
tests on notched 
bars of SAE 3140 
alloy steel 
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Fig. 1—Delivery rate for three-cylinder pump having sinusoidal 
Piston motion. Pulsation frequency is six times shaft speed 


| FFICIENT transmission of power at variable speeds most troublesome with this type. 


by the use of hydraulic displacement machinery With few exceptions the stroke-actuating mechanisms ~ 
was rendered practicable by the advent of relative- in multiple-piston units give sinusoidal motion to the ~ 
ly smooth flow multiple piston pumps and fluid motors as pistons so that the velocity of the pistons in an n-cylinder 
well as multiple vane and gear units which came a little machine may be described by the equation, 
later. The designer of today can choose from a consider- 
able variety of equipment when laying out a variable trans- velocity of No. 1 piston =v,=a sin 6, 


mission or control system. (For illustrations of typical 
machines of these designs, the reader is referred to a pre- 
vious article “How to Select Hydraulic Power Equipment,” velocity of No. 3 piston =v;=a sin [6+ 2al, 
MacuinE Desicn, April, 1941. ; ; : F 
While current designs of pump and motor equipment velocity of No. n piston =v,=a sin [0+ (n—1)al, ...(1) 
exhibit reasonably smooth flow characteristics for a uni- 
form shaft speed, some degree of pulsation still exists. 
The achievement of the ideal in a displacement machine, 
that is, one having an absolutely uniform flow character- 


velocity of No. 2 piston =v.=a sin [@+al, 





where § = shaft angle from position when No. 1 piston is 
on dead center and about to begin its dis- al 
charge stroke 


ge agg ee eich a% == angle between cylinders — 360/n degrees 
istic, is not yet in sight. Consequently, applications of a = maximum piston velocity 
hydraulic equipment must tolerate vibration, pressure — % (total stroke) (shaft speed) 
varsations and noise os certain extent. Through an ac- mt by /60) x (total stroke, inches) X (shaft 
quaintance with the origin, nature, and magnitude of flow , 
’ f ‘ z i f rpm), inches per second. 
pulsations in the various types of units, the designer is 
enabled to decide how much effect the characteristics of 
: <1 TABLE I 

each may be expected to have in a proposed application 
and he may therefore more judiciously choose his hy- Pulsations in Piston Pumps 
draulic equipment and take such precautions as may be Paleations Fluctuation 
necessary to the application. No. of Pistons (per Revolution) (% -* % rate) 

This article describes in detail the mechanisms by which pee eeaeeneceaeae 50 
liquid passes through a displacement unit, and the REE SS ee 14 2.6 
consequent variations in flow. An analysis is given of how, Py ech ccsa a aeaaes ol ¥: 
and to what extent, the fluctuations in flow produce pres- eee - 0.7 
sure pulsations in the flow system. The effect of pressure 
pulsations on the connected machinery also is analyzed, With 6 defined as above, the expressions in Equation ! P 
with suggestions for reducing them to a minimum where give the velocity of discharge for each piston when the C 
they may be important. quantities on the right come out positive, that is for om : 

Because of relatively low slip and high efficiency, half resolution, while [6 -+- (n — 1)a] varies from 0 ° ' 
piston type equipment is preferred for larger capacity 180 degrees. When the sign is negative, the velocity ® f] 
power transmissions and for closely coupled control sys- in the reverse direction, which is to say the piston is ” . 
tems. However, as will be brought out in the course of the suction stroke. ¢ 
the discussion, the potential effects of flow pulsations are The discharge rate of each piston is then simply 
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where A, is the piston area. 
The total discharge rate Q of a pump having n cylinders 


Average Delvery Ktte+/ 


Actua! Delivery Kate 


Pump Delivery Fluctuation 
wa + > 
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Fig. 2—Four cylinder pump has high fluctuation in de- 
livery rate. Sinusoidal piston motion assumed 


at any given shaft angle @ will be 





positive terms only 


Qaischarge= Ap(Uitve+u3+ -- - Un) 





positive terms only 
=A,a {sin 6+ sin [@+a] + sin [0+2a] 





+ --~ sin 0+ (e—I)al}.............. (3) 





negative terms only 
Qsuction= A p(Ui+U2+03 - - - U2) 





negative terms only 
=A, a{ sin 6 + sin [0+a]+ sin [0+2a] 





$+ ----in (04 (R—La] } o.0....c00ce00e- (4) 


Q is never exactly a constant value, but fluctuates as the 
shaft angle 6 goes through a complete cycle of 360 degrees. 
Generally speaking the degree of fluctuation decreases as 
n (the number of pistons) increases, as would be ex- 
pected. However, there is a sharp difference in discharge 
flow fluctuations between those for even and those for 
odd values of n. This is illustrated in Figs. 1 and 2 showinf 
graphically the delivery characteristics, as expressed by 
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Equation 3, of a three-cylinder machine and a four-cylin- 
der machine respectively. The three-cylinder machine 
exhibits six fluctuations per revolution, which is exactly the 
same characteristic as that for a six-cylinder machine, 
whereas the four-cylinder unit has only four fluctuations 
per revolution, of much larger magnitude. Properly de- 
signed piston units with sinusoidal stroking are therefore 
always made with an odd number of pistons. 


Smooth Operation Versus Low Cost 


Commercial piston type units usually incorporate 
either seven or nine pistons. Occasionally five or even 
three-piston designs are encountered where simplicity 
and lower cost of manufacture are more important factors 
than smooth operation. On the other hand a few units 
have been made with eleven and thirteen cylinders, in 
cases where the cost was secondary to the need for a 
minimum of flow variation. Fig. 3 illustrates the discharge 
rate of the commonly used seven-cylinder combination. 
TABLE I gives the overall fluctuation with various piston 
numbers. 

As an indication of the extent of fluctuations in gear and 
vane units Figs. 5 and 7 are shown. Fig. 4 illustrates a gear 
pump with two 17-tooth gears in engagement only slightly 
more than one normal circular pitch, so that oil trapping 
at the mesh is avoided. The variation in displacement 
rate may be studied in a simple manner by taking ad- 
vantage of the relationship, holding for all types of dis- 
placement machines whether pumps or motors, 





where T = shaft torque 


Fig. 3—Pulsation from seven-cylinder pump is relatively 
slight 
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Ap = pressure difference across the unit outlets 


D = displacement per revolution. 


It is a difficult matter to measure the displacement rate 
from a study of the tooth contours and the volumes of oil 
conveyed in the tooth spaces. However, it is relatively 
easy to observe the torque effects of the pressure on the 
tooth surfaces, and since Equation 5 shows that the varia- 
tions in torque are directly proportional to the displace- 
ment rate it is convenient to attack the fluctuation prob- 
lem from this approach. 

Referring to Fig. 4 it will be noted that at the beginning 
of contact at point a the high pressure .acts on an exposed, 
unbalanced, projected area of tooth surface of the driver 
which (for unit face width) is 


Aadriver=lo—l TTC SET CT CURA LOCC TTC (6) 


which produces a resisting torque (in the case of pump 
action) of 


een =p ee (7) 





T ériver= (r.—r)Ap 


Similarly the driven gear has an exposed unbalanced 
tooth area of 


Adriven=lo—l ee ee ane ee ee ee ee ere ee ee ee (8) 


which produces a resisting torque of 


(ro+ri) (r.2—r;?) 
a Ap 7 (9) 





T ariven™ (ro—n)Ap 


The total torque, which holds in the case illustrated for 
all points on the line of contact, is then 


~ 
Driver 


distance over whith the 
Tesu/tanft acts 


| 
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where r = radius from the center of the driver to the 
point of contact 
r, = radius from the center of the driven gear to 
the point of contact and 
r,, = radius to the ends of the teeth. 
The similarity between Equations 5 and 10 shows im. 
mediately that (for a unit face width) 


D=2r [re - SE) pe lng ee WG wt a eee ee . (11) 


The analytical evaluation of r and r, is difficult, and 
therefore it is not convenient to set up a general expression 
which will give the variation of the displacement rate D 
for all combinations of tooth numbers and addendum 
lengths. Furthermore, in the illustrated case only one 
tooth is in contact at a given time. If more than one 
tooth is in mesh the oil between contacts is trapped and 
is relieved by porting to the high pressure side of the mesh 
away from the relief port. 

In the case shown by Fig. 5, the total variation in dis- 
placement is 21 per cent of the average, which is typical of 
units with small numbers of teeth. There are, of course, 
as many fluctuations per revolution as there are teeth. 

A similar type of analysis may be made for the vane 


type pump, of which Fig. 6 is a typical example. Again © 


the moment of the unbalanced vane area exposed to the 


high pressure (over the upper half of the rotation), in 


passing over the right-hand land between ports, is pro- 
portional to the displacement rate. In the example shown 
of a 15-vane machine the fluctuations in flow are some- 
what less than one half of one per cent of the average flow 
rate, which shows that vane-type machines have a very 
smooth characteristic. The illustrative graph of the flue- 
tuations, Fig. 7, shows an exaggerated amplitude. 


Fig. 4—Torque anal- 

ysis of gear pump 

furnishes expression 

for theoretical deliv- 
ery rate 
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Having considered the character of flow fluctuations 
which may be encountered in hydraulic equipment and 
having established the method by which their magnitudes 
may be measured, it is pertinent to examine the effects of 
such fluctuations in a hydraulic transmission system. 

Fundamentally the consequence of a fluctuation in flow 
rate between the pump and fluid motor is a forced oscilla- 
tion of the mass of the driving element at the input to the 
transmission and an accompanying forced oscillation of 
the mass of the driven load element connected to the 
output of the transmission. 

Important factors affecting the oscillations are: Ampli 
tude of the flow fluctuation and its frequency; elastic con- 
stant of the transmission system; the characteristic leakage 
rate; the mass of the connected parts; and the displace- 
ment per revolution of the pump and of the motor. 

On the basis that the flow fluctuations are sinusoidal 
the amplitude of the driven mass relative to the driving 
mass is given by the following expression, assuming that 


Ave rage Delve Ty 
Actval Delivery 


20 160 
Shat? kbfatian - 


Fig. 5—Theoretical pulsation in delivery rate for gear 
pump having 17 teeth 


pump and motor are of the same size: 


i. Qn — 2 cere 
oP \? / 4x*halw; \? 
2r0,V (2 =) +( D? ) 











5B = 12 
— wy? \* 161k, k2I — 
12h 
Wn" D‘ 
where 6; = amplitude of the driving mass, radians 


6, = amplitude of the driven mass, radians 

Q; = amplitude of the flow fluctuations, cubic 
inch per second 

D = displacement of the pump, cubic inch per 
revolution 


| 


w; = forcing frequency of the flow pulsations, 


radians per second 


#» = natural frequency of the system, radians per 
second 


k, = elastic constant of the system, inch-pounds 
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Fig. 6—Vane pump analysis leads to equation for 
theoretical delivery rate 


per radian 


k, = leakage constant, cubic inch per second per 
pounds per square inch pressure 


I = equivalent moment of inertia, pounds-inch- 
second?, 


The equivalent moment of inertia, J, may be expressed 
in terms of the moments of inertia of separate elements by 


II, 
I= Le Reena eater 13 
I-+ I, ( 





where I; = moment of inertia of the input elements 
I, = moment of inertia of the output elements. 


The elastic constant k, of the system is obtained from, 


k= ee ——— 








where k,, k,, etc. are the, elastic constants of all the mem- 
bers between the driving and driven masses, including 
that of the oil in the system and that of the connecting 
piping. The constant for the oil in the system is obtained 
from the relationship 


E,D* 
kou=—— ....... cig Cane ae eerie ol sheds (15) 
 4eV 
where E, = bulk of modulus of oil, approximately 200,- 
000 pounds per square inch 
D = displacement per revolution of the pump or 
motor 
; V = volume of oil in system. 


:. The natural frequency w, is obtained from the rela- 
tionship 


Ry 
me Ee 4. (16) 


The amplitudes of the output and input masses bear 
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the relation 
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The assumption of sinusoidally varying flow fluctuations 
in Equation 12 is made since the derivation for the dis- 
continuous “scallop” form of variation is extremely tedious 
and renders a result difficult to interpret. The error in- 
troduced by the substitution of an equivalent sinusoidal 
wave form of perhaps two-thirds the amplitude of the 
“scallop” is known to be small. 

The expression for the amplitude of pressure pulsations 
P in the system is 


V(1 ws? ) a ay 
P= 4rI Qywys wr? D? 











Siecle 18 
D? ws? 2 167th, kel ( ) 
(1 Wn” )+ Ds 
where P = system pressure in pounds per square inch 


and the other quantities are as previously defined, follow- 
ing Equation 12. 
Because of the many factors involved it is difficult to 


Fig. 7—Pulsations shown for vane pump with 15 vanes are 
exaggerated about ten times 


draw many broad generalizations from a simple inspection 
of Equations 12 and 18. For important cases it is, of 
course, best to approximate the constants of a proposed 
design and substitute them directly into the equations, 
noting how those factors susceptible to control in the de- 
sign affect the degree of oscillation and pressure pulsa- 
tions. However, a few conclusions may be pointed out 
for general guidance to the designer of a hydraulic trans- 
mission or control circuit. 

The effect of the rate of leakage out of hydraulic sys- 
tem may be roughly estimated by considering extremes. 
If no leakage is permitted, that is k, = 0, Equations 12 
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and 18 reduce to: 


_ 24Qy 1 














(O:+00), om Dw; (1 ws? ) Caso are (19) 
Wn” 
and 
_ Ar I Qyws 1 
aul D: (1 op ) em ee (20) 
Wr? 


This means that for tight equipment such as closely 
fitted piston units it is important to avoid resonance be- 
tween the natural frequency w,, and w; the forcing fre. 
quency, since the magnification factor 1/(1 — «;*/»,?) 
becomes critically large as the two approach the same 
value. The object is to keep the forcing frequency, w; to 
a high value by using a large odd number of pistons and 
to depress the natural frequency w,. The latter may best 
be accomplished by reducing the stiffness of the system, 
that is by reducing the constant k, either through intro- 
ducing flexible couplings between the transmission and 
the connected masses, or spring loaded pistons in the 
pressure system. Another method is to increase the 
equivalent mass I, which reduces the amplitude of oscil- 
lation, but increases the amplitude of pressure pulsations. 

In high-performance displacement servo or “follow-up” 
systems, reduction in the stiffness k, and increase of 
equivalent mass are undesirable in that such tendencies 
tend to increase the errors of response. The only alter- 
native in such cases is to increase w; by using a larger num- 
ber of pistons. 


Moderate Pulsation Sometimes Desirable 


Certain servo designs have found it desirable not to 
reduce the oscillation too far in that a moderate amount 
tends to break loose the controlled load from static fric- 
tion in such cases where the load comes to rest and must 
be moved only a small amount. 

Sensitivity of the low-slip piston type units to vibra- 
tion and pulsation is much greater than that of the gear 
and vane types which have inherently high leakage char- 
acteristics. Despite the relatively large amplitude flow 
fluctuations of gear pumps and motors they rarely give 
pulsation trouble because of high k, value and high oy 
with moderately large numbers of teeth, so that resonance 
is avoided. 

The vane unit is exceptionally smooth because of its 
inherently low fluctuation amplitude Q;, and because the 
k, value is large relative to piston equipment. It should 
be clear that the values of Equations 12 and 18 reduce 
substantially as the value of k, increases. However, the 
efficiency of such a system with a vane pump is poor. 

Examining another extreme condition shows that if 
the equivalent inertia I is increased, keeping the natural 
period w,, constant, that is heavy masses with a rigid com 
necting system, the pressure pulsations become very high 
in amplitude. The remedy in such a case is to increase 
the displacement D of the hydraulic units particularly 
where the leakage rate k, is small. 

It is important to note that the fluctuation amplitude 
Q; may be the sum of the variations of pump and mo- 
tor, when they come into proper phase relation. 
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Fig. 1—Shell component, originally 

solid brass (upper), is now a composite 

stamping (lower). Outside dimensions 
are identical in both parts 


S pointed out by the Ordnance 
department in one of its recent 
publications, there is no advan- 

tage in our producing three times as 
much steel as the Axis if the Axis makes 
theirs go three times as far. 

Thousands of ordnance items that 
we are now making from critical mate- 
rials on critical machines must be made 
from less critical materials on less crit- 
ical machines. 

When a single contract calls for hun- 
dreds of millions, a saving that at first 
glance appears insignificant comes to 
assume tremendous importance. Fig. 
1 shows such an example. This primer 
case, formerly machined from solid bar 
stock, is now made from three steel 
stampings, brazed together. This alone 
will save 23,352,000 pounds of brass 
on projected ordnance requirements 
through 1943. Against this saving 
there is a small amount of copper con- 
sumed in the copper brazing operation. 
However, the consumption is extreme- 
ly small since a pound of copper will 
braze more than 1000 parts. 
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Composite Stampings 


Relieve 
Critical 
Shortages 


Fig. 2—Three stampings, brazed at 
points indicated by arrows, replace 
a machined part for this booster adapter 


By G. W. Birdsall 


For the brazing operation, a piece of copper wire is fastened to the part 
at the two places indicated by the arows in Fig. 1. As the assembly is heated 
in the furnace, the copper melts and is drawn into the joint by capillary at- 
traction. This produces an extremely strong joint, the final part being fully 
able to handle the job of the solid brass part. 

One of the most important developments to be made so far is the shell 
component shown in Fig. 2. This changeover to a composite stamping is 
important not only because it saves material but also because it eliminates 
much machining time. Since such parts are made by the million, these ad- 
vantages are particularly significant. 

As originally made, this part was machined from a solid piece cut from 





Fig. 3—Upper view shows locking ring as originally machined from a forging 
casting or thick-walled tubing. Lower sketches show successive stages in 
making equivalent part by stamping and forming 
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Fig. 4—Above—Made as a stamping, 
this plug requires no machining, the 
threads being formed by rolling 


Fig. 5—Below—Adapter is made from 
two steel stampings joined by spot 
welds at points shown by arrows 
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cold-drawn steel bar. Each piece required 3.85 pounds of stock and 93 
machine hours. Made as a composite stamping, it is produced from three 
pieces of 3/16-inch hot-rolled sheet, a material much less critical than the 
cold-drawn bar stock. The sheet is SAE 1010 or 1025 material. Since only 
1.81 pounds of this stock is required for each composite stamping, a saving of 
over 2 pounds of metal is made per piece. 

It is estimated that the total saving made by this change could easily 
amount to 25,000 tons yearly. On an order for 1,500,000 units alone, enough 
steel will be saved to make 3060 one-ton bombs. 

Referring to Fig. 2, the big cup, A, is made in three draws. Then the 
small cup, B, is made in a single draw. To conserve an additional amount 
of metal the disk, C, is obtained by blanking out of the bottom of the smal] 
cup. Then it is trimmed to fit inside the large cup, and utilized as the bot- 
tom disk. 

After the three units are assembled in a press, copper brazing rings are 
applied at the positions indicated by arrows, and the assembly is copper 
brazed in a furnace, heated to brazing temperature which is just a little 
above the melting point of copper, 1980 degrees Fahr. 


Stampings Obviate Machining 


One type of part which must be made in large quantities is the locking 
ring shown in Fig. 3. These rings vary from 4.5 to 6 inches in diameter. 
They were previously forgings, steel castings or machined from thick-wall 
tubing. 

An ingenious method of making these rings is illustrated in the lower 
part of Fig. 3, showing how an interchangeable equivalent item is produced 
by a series of stamping and forming operations, using a formed sheet metal 
piece and a length of rod formed into a circle. There are several advantages 
of this method. It eliminates all machining, except threads and spanner 
wrench holes. Formerly this required 4.13 minutes per piece. At the same 
time it enlists the production capacities of small presses. Also it releases 
forging capacity formerly required to produce the part as a forging. In ad- 
dition, a less critical material is being used since sheet steel is readily avail- 
able in large quantities as compared with forging steel. 

The method of making this locking ring, as can be seen from Fig. 3, 
consists of an unusual sequence of operations. A flat ring of sheet steel con- 
siderably larger than the diameter of the locking ring is first stamped out. 
In a series of drawing operations, two walls are formed as shown in the 
cross section, left. Then a length of rod formed into a circle of the correct 
diameter is inserted as shown. 

In the next operation, center sketch, the outside vertical wall of the ring 
is bent down, starting to close the sheet metal portion around the solid por- 
tion. In the right-hand view the outer wall of the ring has been closed en- 
tirely around the solid section by being placed between a pair of dies in 4 
press. All of these press operations are fairly simple and can be done at 
high speed. Too, dimensional accuracy is made high by the dies employed 
in closing tue ring. 


Cost Is Reduced One-fourth 


Finishing the ring is accomplished by cutting the threads on the inner 
circumference as shown at right. This is a simple operation which is done a 
high speed in an. ordinary drill press, only %-minute being required for the 
operation. This is against 4.13 minutes for machining when the part was 
made as a forging. Thus the same section as in the upper view has been 
duplicated to meet the physical properties and dimensional requirements, 
forging and machining capacity have been released, stamping and forming 
presses and drill presses have been utilized, less critical material has been 
employed—accompanied by a cost reduction of 25 per cent. 

Another part in which a saving in cost was made as well as the release of 
important machine capacity is shown in Fig. 4. This plug was originally 
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made from solid bar stock on a screw machine using .95-pound of mate- 
rial for each part. Production time was 1 minute per piece. As will be 
seen from the figure, this plug has threads on the outside and a hexagon 
head for applying torque. 

Redesigned as a stamping, it is made from .15-inch stock, now 
plain SAE 1010 steel. To produce the shape shown in Fig. 4, the part 
is first blanked out from the sheet, then drawn to the depth desired. 
Following this it is redrawn to produce the hexagon head, and then it 
is sized in a final operation. 


Rolled Threads Effectively Utilize Metal 


Threads are produced by a rolling operation. In this manner no 
metal is removed from the cross section, the rolling dies simply forcing 
the metal to flow up to form the threads. This makes most efficient use 
of all the steel in the section. What is more important, it entirely elim- 
inates machining. 

Equally valuable is the significant saving in the material. The 
part needs only .42-pound of sheet steel, a comparatively abundant ma- 
terial. This means a reduction in material of almost 55 per cent. 

Cost reduction made possible by this utilization of stamping and 
rolling equipment and elimination of the need for screw machines 
amounted to 10 ner cent. ; 

Thus in this instance the redesign not only released screw machine 
capacity, eliminated the need for bar stock, saved important amounts 
of material and enabled surplus manufacturing capacity in the form of 
presses and thread rollers to be utilized but also made a reduction in cost. 

Fig. 5 illustrates an unusual assembly made by spot welding at the 
points shown by arrows in the plan view. It represents an adapter for- 
merly made by machining from solid bar stock. That method required 
2.2 pounds of material for each unit and 8 minutes of machining time. 

Now the unit is made as an assembly of two stampings. The larger 
stamping threaded at the two points shown is flanged out at the top and 
trimmed accurately to fit closely inside the second stamping, which is 
formed in the shape of a hexagon. 


Spot Welding Joins Stampings 


While the cross section shown is taken through the points of the 
hexagon, it is obvious that a section through the flats of the hexagon would 
show that the flat surfaces of both parts contact each other at the 
points indicated by the arrows. It is at these points that the two stamp- 
ings are joined by spot welding. 

The large inner stamping is made on medium size presses in a series 
of six operations, a seventh producing the hexagon head at the top. The 
outside stamping is also made from flat sheet by a set of four op2rations. 
After assembly it is only necessary to cut the threads. At the same time 
this redesign requires only 1.25 pounds of material, a saving of .95- 
pound per picce. This is almost a 50 per cent reduction in amount of 
material required. 

Equally important is the cost reduc- 
tion afforded by this design. When 
made as a composite stamping, the adapt- 
er ring costs only 58 per cent as much as 
when manufactured from the solid bar 
stock, 

It will be noticed that in none of these 
examples is are welding employed as 
a method of joining the stamped parts. 
Are welding is avoided because of the 
critical alloys required in the welding 
rod. 

Brazing and spot welding are the 
favored joining methods. Brazing is 


(Continued on Page 182) 
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Fig. 6—Above—Handwheel made by rivet- 
ing together five laminations blanked from 
1,8-inch steel sheet replaces part formerly 
machined from solid aluminum bar stock 


Fig. 7—Below—Steel sufficient for 11,500 

Garand rifles is saved by making this fin 

locknut as a composite stamping instead 
of a forging 





Fig. 8—Below—Upper view shows forged 

and machined parts formerly required for 

this suspension guide fitting. Lower view 
shows brazed assembly of stampings 
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Right—Open-back truine ot the 
150-ton Bliss Consolidated press 
allows feeding strip stock either 
right to left or front to rear. The 
press can be inclined 39 de. 
grees allowing the completed 
work to fall by gravity to the 
rear of the machine. A 15. 
horsepower motor mounted in- 
side the frame operates the 
press through gearino 


Above—Fast “ OpaTeTOR of 
Swasey heavy-duty turret lathe i is ‘fact 
tated by the grouping of cross slide and 
apron controls in a concentrated zone. 
Special design of the square turret con- 
trol eliminates the conventional through- 
center stud, permitting the use of an open 
type turret in the center of which cutters 
can he qrouped for multiple cutting 





Above — Radial compressois contribute 

toward the compact design and freedoi. 

» = from vibration of the Airtemp refrigeratior 

S@nit. Oil pressure from the force-feed lu- 

© Brication system holds the suction valves 
open -during unloaded operation 





PS teteFrame of the HPM 3500-ton deer 
. “metal drawing press consists of a cast- 
Steel head and bed spaced by a pair of! 
Sast uprights. Preloaded tie rods passino 
throughiseach upright lock the assembly. 
= Pustibutton controls are provided for all 
. moveriénts, the closed operating system 
: versal of the ram by reversino 
the delivery from the pump 





Right—Table of the Cincinnan Hy- 
pro boring and turning mill revolves 
on a large diameter antifriction bear- 
ing driven by a spiral bevel gear 
Bed and speed box are of one-piece 
construction with a double wall and 
reinforced by radial ribs, eliminat- 
ing distortion. Drive provides six 
teen mechanical speeds 


Lett—Spindle ot the Detron Tap precision tapping 
machine is driven at a point between the tap and 
lead screw, avoiding inaccuracies due to lead screw 


wind up. Hardened and ground lead screws operate 
in adjustable split bronze nuts designed for easy ad 
justment to eliminate backlash 


below—Equipped with tou: die heads and one strip 

per head, the Baldwin Southwark horizontal hy 

draulic double-acting draw press is being used for 

the production of 155-millimeter shell forgings. With 

a stroke of 11 feet the piston of this 200-ton press is 

supported by @ crosshead having adjustable shoes 
on the two press columns 


g. drilling o: poring 
pens can be performed at 
Fangle by the Fray horizontal 
_ Vertical milling machine 
gudinal operations are done 
ersing the ram on the tur. 
© + CTosswise by operatina 
aM in its saddle. For hori. 
i@i'milling the turret head is 
#s6G and the vertical attach 

ng out of the way 


tle 
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The Designer Comes Through! 





YEAR ago this page emphasized the pressing challenge to design. 


During that year there have been many times when the call seemed | 
to go unanswered. More than that, with each setback in battle 
numerous critics have bemoaned the apparent tardiness and lack of pa 
ingenuity on the part of American engineers. tic 


ce 
Could there be any more effective answer to such critics than the 


war news at the present time? On every front, at this writing, the tic 
- forces of the United Nations are pressing forward. Though credit is 
due primarily—and always will be—to the bravery and self-sacrifice 
of those in the front lines, the war equipment designed and produced 


in this country is daily playing a more and more effective role. wi 


Designers of planes, tanks, ships, guns (one specific type of which he 
is discussed in the leading article in this issue) and of the machines . - 
Ta 

for producing them, should feel justly proud of their achievements. 


Mistakes admittedly have been made, but that these have in the main ea 
mi 
to 
What of the more severe tests that lie ahead? What of the far the 


greater sacrifices that are inevitable in the fighting that still remains? nu 
And what of the advances in design and production that the Axis de 

ou 
nations undoubtedly are calling for with all the power they still have? oi 


been overcome is now being proved beyond question. 


be 


It would be foolhardy for us to believe that the efforts of German 
engineers, in particular, can now be discounted or that the tide of war, 
though now in our favor, will not flow against us again. Should we not 
from this time forward—if we have failed to do so thus far—think not 
only of the freedoms for which we are fighting, but of the loss of lives 
that will be suffered in achieving them? Only thus can those behind fre 
the lines see the war in its true persp2ctive and do everything humanly 
possible to help the fighting s2rvices on their way to early and con- 
clusive victory. - 
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Selecting Helical and 






Worm Gearing 


By R. D. Douglass* and J. M. Dunferdt 


ECAUSE the selection of right angle helical gears 
involves considerable trial and error calculations, 
the accompanying alignment charts have been pre- 

pared to enable the designer to obtain a satisfactory solu- 
tion in a shorter time than is required by the usual pro- 
cedures. 

Design of such gears involves the solution of an equa- 
tion which may take the following form: 


2PoC 1 OR 
- —<—_———-. °° °°» —Seo (1) 





where P,,—=normal diametral pitch, C—center distance 
in inches, Nj==number of teeth on the driving gear, «;—= 
helix angle of teeth on following gear, that is, the angle 
between the tooth elements and the axis, R—velocity 
ratio—rpm of driver/rpm of follower. 

The five variables are all more or less dependent on 
each other. The diametral pitch and number of teeth 
must be integers. Center distance is often fixed or limited 
to a small range, and diametral pitch may be limited by 
the cutters available. Nevertheless, there can be a large 
number of solutions to almost any problem arising in the 
design of such gears. If the condition be imposed at the 
outset that a minimum center distance is desired for a 
given diametral pitch and number of teeth, a relation can 
be established between R and a, by differentiating the 
original equation with respect to 2, and setting equal to 
Z-YO: 





COS ays Rsin a; 





sintas  COS* ay 


from which 
Rn-=coayz 


where R.,,. is the velocity ratio for minimum center dis- 


‘tance. Writing 


e 


cot ay =R»-_'8 


then 


1+cot? ay=1+4+Rnc! 


—_—_— 


©Profess : : 
cues Ue unthematics, Massachusetts Institute of Technology. 
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and 
oe 1 
esc as = (1+ R,,2/*)!?2 = ——— 
SIN ay 
Substituting in Equation 1: 
2Pan.C Rn-(1+Rn? >)! 2 
————— (14-2, £%)184— 
Na + } bd | ae us 
= (14+RnZ 3)3/2 
ick d sie hii an bs Neale 2) 


A double alignment chart constructed for Equation 2 
is given in Fig. 1. The scales are plotted logarithmically 
and the K-scale is calibrated with the corresponding values 
oF Tiua: 

If three values are fixed, a unique solution is obtained 
for the fourth. A change in center distance will cause a 
corresponding change in the ratio for which that distance 
is a minimum, as well as the helix angle corresponding to 
that ratio. Value of a, is obtained from the horizontal 
scale at the bottom of Fig. 1. 

If the center distance will not admit of any change, the 
ratio can be varied through small amounts by a change in 
the helix angle alone. The new helix angle correspond- 
ing to a small change in R from the value for minimum 
center distance can be found from the double-alignment 
chart of Fig. 2, constructed for the equation: 


1 R 
K=—+——_ “ a (3) 
sin ay COS ay 
which results from combining Equations 1 and 2. The K- 


scale is calibrated in values of R,,, as before. This value 
of Re can always be obtained from Fig. 1 for a given 
value of P,,, C, and N,, and the helix angle can be cor- 
rected by Fig. 2 so that R will meet the requirements of 
the problem. It is worth noting that if the desired R is 
equal to R,,, there is but one solution, for the cutting line 
on Fig. 2 will be tangent to the curve. The point of 
tangency can be checked with that given on the scale at 
the bottom of Fig. 1. If R is greater than R,,,, the solu- 
tion will be impossible. If R is less than R,,, there will 
be two choices of «; and good practice usually dictates 
that the smaller be used. 

Since the ratio scale has been carried from 1 to 100 in 
Fig. 1, this chart covers the whole range from identical 
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gears up to worm gearing. Since an extension of ratios 
in Fig. 2 beyond a ratio of 10 would make the angle scale 
too small for easy reading the correction of angle cannot 
be applied to ratios higher than 10. Since greater lati- 


tude in ratio or center distance is usually allowed in the 
higher ratios, it is believed that the range of values used 


will solve the great majority of right angle helical and 
worm gearing problems. 

Throughout this discussion the smaller gear is assumed 
to be the driver and the ratios therefore are all greater 
than 1. In case the opposite is true, the problem can be 
solved readily by taking the smaller gear as the driver. 

EXAMPLE 1: It is desired to fit a pair of right angle 
helical gears having a ratio of 6 to 1, a diametral pitch of 
8, and 10 teeth on driver into a center distance of 6 inches. 





Fi g. | 
Solution for 
Minimum Center Distance 
2 Py, © | Rme 
Na SING, cosa, 


P_= Diametral pitch 
dn 





If the diametral pitch, driver teeth, and center Cistange 
are applied to Fig. 1, the ratio for minimum center gig! 
tance is 6.7 as against 6, the value desired. If these typ 
values are applied to Fig. 2, the helix angle is found to}gs 
16° 50’ which gives the solution of the problem, 

EXAMPLE 2: It is desired to design‘ a pair of right. 
angle helical gears to give a ratio of 1.6 and to fit in a Cem 
ter distance which may vary between 4% and 4% inches, . 
the gears to have a diametral pitch of 12. A trial solutigg 
may be made for Ng by using C—4% inches and the num. 
ber of teeth is found to be between 29 and 30. 30 is selegul 
ed since 48 teeth for the follower will then give the mo 
quired ratio. Using Ng=30, the exact center distance is 
found to be 4.55 inches, and the value of «, corresponding 
to an R of 1.6 from Fig. 1 is 40° 32’. 








AC 
sede Na: Number of teeth on driver | 
“Na 4 C= Center distance of shafts in inches 1 
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Replaces Flax for Mechanical Packings 


water, brine, oil, or other fluids, a special form of Dupont 

rayon is replacing imported long line flax which is now 
scarce because of wartime shipping difficulties. The rayon tow is 
braided and impregnated with lubricants by mechanical pack- 
ing manufacturers. Usually the finished packing is square in 
cross-section and is installed in the stuffing box in a spiral coil, 
as shown below. The smooth unbroken filaments of rayon show 
very low abrasion on the metal shafts they enclose. 


| nh OR mechanical sealing against the entrance or escape of 

















Expanding Arbor Uses Compressed Air 













OMPRESSED air operates the expanding arbor 

shown at right holding a grooved cylinder for turn- 
ing on a lathe. The operator slips the part to be machined 
over the arbor and presses a button admitting air from 
the factory line which expands the arbor and holds the 
piece. When the job is finished the operator again 
presses the button and the part is released. Thus much 
hand work of fastening, adjusting and unfastening is elim- 
inated. War plants use these expanding arbors to cut 


. production time and reduce worker fatigue. 
Photo, courtesy Compressed Air Institute 


ns 


of Engineering Parts and Materials 





Inserts Improve Clutch Operation 


EAR in the clutch body and friction drive 

rings of automatic screw machines may be 
compensated for by adjustment but, as the fric 
tion rings are adjusted out, wear shows up in the 
threads. Micarta inserts in the friction face of the 
clutch body, as shown above, allow the friction 
rings to be adjusted back into the friction backs and 
does away with looseness in the threads. This con- 
tributes to smooth and quiet operation, and it has 
been noted that less tension is required to drive the 
spindle. Wear appears to be negligible. 
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How fo make your 


SLEEVE TYPE BEARINGS 


last longer 





From Stock 










GENERAL 
PURPOSE 
BEARINGS 


Cast Bronze, 
over 850 stock 
sizes, machined, 
ready for assem- 





f 


ELECTRIC 


MOTOR 

a. BEARINGS 
4q @/ 250 individual 
% y y types. Correct in 
design, alloy and 

; tolerances. 
Ledaloyl 
SELF-LUBRICATING ” 
BRONZE 


BEARINGS 


Powder metal- 
lurgy at its best. 

ontain up to 
35% oil by 
volume, 
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525 SOUTH MILL STREET +- NEW CASTLE, PA. 


Most bearing failures are due either to improper 
fit or neglect. While manufacturers engaged in 
producing war material can still secure replace- 
ments with a minimum of delay, it is not only good 
management but also a form of patriotism to make 
every bearing deliver its full measure of power 
and efficiency. Bronze sleeve type bearings con- 
tain three very essential metals . . . copper, tin 
and lead. Help conserve these precious metals by 
following these instructions: 


Inspect ... 


Adopt a regular period of inspection. In machinery 
that operates constantly the bearings should be 
checked each day. All other applications at least 
once a week. Make certain that bearings are in 
perfect alignment to prevent excess wear. 


Clean... 


Foreign matter, particularly of a gritty or abrasive 
nature is the greatest menace to bearings. By 
keeping the surroundings clean, you can prevent 
early bearing deterioration. A few minutes spent 
in cleaning up all applications will pay big divi- 
dends in increased bearing life and efficiency. 


Lubricate... 


Lubrication is the life blood of every motive unit. 
Start now to adopt a regular plan of lubrication for 
every bearing. Make sure you are using the right 
type of lubricant, the right grade and that it is clean. 


Keplace —s 


If failure is inevitable, order in advance. Replace 
all worn bearings before they actually fail. Re- 
member that bearing performance and bearing life 
is the true gauge of quality . . . not purchase price. 


Write for a copy of our new catalogue. It lists 
and describes the most complete stock sleeve 
bearing service on the market. Every item is of 
the highest quality possible. Distributors in every 
industrial center are ready to serve you. 


























Relay for Aircraft Circuits 


ESIGNED for remote control of aircraft electrical 
circuits, the new B-2-A relay of Guardian Electric 
Mfg. Co., Dept. B-2-A, 1601 West Walnut street, Chicago, 
has been built to U. S. Army Air Force specifications. The 
unit has a contact rating of 25 amperes continuous and 
100 amperes surge at 25 volts direct current. It has single 





throw, normally open contacts. Weight is 6 ounces. Ac- 
celeration and vibration resistance are over ten times grav- 
ity. Metal parts are heavily plated to withstand a 200- 
hour salt spray test. While the relay has been designed 
primarily for the aircraft industry, it also has numerous 
applications in other fields. 


Switch for Direct Current 


OMPACT, precision made and sensitive snap-action 
type “DX” switch has been offered by Mu- 
Switch Corp., Canton, Mass., to make or break moderate 
direct-current loads with extremely slight travel of the 
actuating button and relatively light operating pressure. 
Special contact alloys insure maximum freedom from 





sticking. A powerful magnet is so located that the de- 
structive direct-current arc is blown out and burning of 
contacts is held to a minimum. Construction of the new 
switch is similar to the company’s heavy-duty “D” switch 
but is smaller and lighter. Housing is cold-molded of a 


124 












special heat-resisting composition treated for minimum 
moisture absorption. Inserts are molded-in. Positive 
action, long life and safe current-carrying capacity within 
the rated load is assured by the reverse cross-action 
spring principle. Spring material is heat-treated beryl- 
lium copper. The switch can handle up to 30 amperes 
of noninductive load at 28 volts at altitudes to 45,000 
feet. Rating at 125 and 250 volts is one kilowatt, non- 
inductive load. It can be supplied with many styles of 
actuators, brackets and housings. Operating charac- 
teristics can be modified to meet unusual operating re- 
quirements. 









Fume and Watertight Grommet 


UMETIGHT and watertight grommets for air, oil and 

hydraulic lines, electrical cables, flexible remote con- 
trol casings, etc., announced by Arens Controls Inc., 2253 
South Halsted street, 
Chicago, eliminate 
many quick-disconnect 
and firewall or bulk- 
head fittings. Slipping 
over a line, cable or 
tube, and fitting snug- 
ly against the wall, this 
grommet, called the 
Dura-Grom, consists 
of only two parts: An 
oil-resisting synthetic 
rubber disk and a cad.: 
mium-plated steel cup 
retainer for securely 
attaching grommet to 
wall. The packing 
member is an_ oil-re- 
sisting, synthetic-rubber block which permits considerable | 
bearing surface. Retainer cup has an opening large enough ~ 
to slip over a line or tube including end fittings. Retainer © 
is a steel stamping, cadmium plated to resist corrosion ~ 
Multiple lines can be supported by special grommets, ~ 
having individual openings in the rubber disk for each — 
line. Bolts or screws are used to hold the Dura-Grom = 


snugly against supporting wall. PPI 
At 





Zinc-Plated Steel Offered 





LECTROPLATED zinc on _ steel—a war-minded 
metal—has been added by American Nickeloid Co., 
Peru, Ill., to its line of plated metals. It is a substitute 
for pure nickel, tin, chromium, aluminum, or stam 
steel. Zinc-plated steel provides a protective coating : 
to the base metal making it highly resistant to corrosion 
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70da4° DO“ BATTLE FRONTS 
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aomove”"" INDUSTRIAL U.S.A. 


TENUAL ALUMINUM CASTINGS are proving their worth on 
far-flung battle fronts in planes ... tanks... ships. And our cast- 
ings will ‘“‘come through” under all conditions because of our 
ability to meet the most rigid specifications of the armed service 
with speed and quantity production. This will be your guarantee 
of receiving quality sand and permanent mold aluminum cast- 
ings when our shipping tags can again read: Destination U.S.A. 


illustration shows careful water pressure testing 
of an important aircraft aluminum casting 


ALUMINUM 





? 











and rust. It can be bent, stamped, formed, drawn, sol- 
dered and spot welded to meet most requirements, anj 
is supplied in uniformly prefinished flat sheets only in 
sizes up to 36x96 inches, in a full range of gages and 
tempers, in polished, unpolished and satin finishes. The 
thickness of the coating, which is guaranteed, can be 
varied to meet specific requirements. 














Specially Built Aircraft Relays 


‘O MEET the severe requirements of aircraft, G-M 
Laboratories Inc., 4314 North Knox avenue, Chicago, 
| is offering its new Type 27 relay. Electrical characteristics 
| of the relays can be varied over 
| 








a wide range to suit requirements 
of different applications. For in- 
stance, one relay built by the com- 
pany to satisfy the requirements 
of a specific customer meets the 
following specifications: Vibration 
and acceleration, 15g; altitude, 40,- 
000 feet; contact pressure for 
double-make, double-break con- 
tacts, 50 grams; contact capacity 
at 30 volts direct current, 20 am- 
peres (inrush 100 amperes); 200-hour salt-spray test; pick- 


F No- 


A FORGING BY 


PHOENIX 








up, at 20 degrees Cent., 50 volts (.36 watt); nominal coil er 

| voltage, 14 volts direct current; coil wattage at 14 volts uncl 

ed this welding tip was made in a screw | direct current at 20 degrees Cent., 2.8 watts; temperature Tw 
machine. The product was good but the pro- range, —40 to +90 degrees Cent. Dimensions are 1% ship 


x 158 x 1% inches. Weight is 5 ounces. The box frame 
construction of the relays provides compactness, strength 
and sturdiness. Contacts are mounted in an open-sided 
phenolic box for protection. 


duction costs were excessive. Waste of material and 
necessary machining made the operation unduly 
expensive. 


Then Phoenix took over. Phoenix engineers devel- 
oped a method of fabrication which greatly re- 


wre ge hae 4 aunts + genes and enue HROUGH the use of oil-lubricated, nonmetallic 
pletely eliminated all machining. Naturally the cost molded bearings, developed by Gatke Corp., 228 
of the finished piece was materially reduced. North La Salle street, Chicago, the shortage of critical 
bearing metals is being overcome. Known as Lubritex 
| bearings, they are distinctly different from the companys 
| Hydrotex (water-lubricated) and Grafitex (self-lubricated) 
| 


Molded Fabric Bearings 








bearings, in that they are made of various material combi- 

















5 job 

Today, these welding tips — Forged by Phoenix — bu 
are daily demonstrating the effectiveness and effici- In 
ency of this modern method of fabrication. Be 
Conservation of material and labor is of vital im- oD 
portance these days. Perhaps you have a problem ie 
in which these same savings can be affected. If so, te 
the advice and suggestions of our engineers will not Ad 
obligate you in any way, so why not write Phoenix " 
— today? , 1 
nations developed especially to meet all types of service be 

conditions using grease or oil lubrication. The new a 

PHOENIX MANUF ACTURING COMP ANY bearings replace conventional bearings with satisfactory er 
Catasauqua, Pa. results, and withstand impact es too “iy ate -s 

. ings. rication is much less critical, Journ si 

Pho RAE Products. leas L Quality es Rests if lubrication fails for limited periods of 
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qHEe NEWS 


WITH BANTAM BEARINGS | ' 




















1800 TIMES PER HOUR a thrust load is exerted 
on this Rotary Hammer-type Riveter designed 
and built by The Grant Mfg. & Machine Co. 
Bantam Ball Thrust Bearings are used to 
carry the thrust load between the mainshaft 
bearing and inner clutch plate as well as the 
thrust of the mainshaft at point shown in the 


STRIKING POWER! Somewhere in the Pacific, U.S. Aircraft Carriers are seeking the enemy, looking photo between the spindle pulley and the 


for the chance to “dish-it-out.”” Back in South Bend, Indiana, other men and women —fathers, frame. Because Bantam’s line includes all 
uncles, sisters, friends of the boys on the fighting fronts—are “dishing-it-out” too. That’s why major types of anti-friction bearings Bantam’s 
everyone of us at Bantam is proud of our third award of merit, the Army-Navy E flag with engineers are in a position to give experienced 
Two Stars. We're proud too, to have Bantam Bearings serving on nearly every type of fighting help and counsel in the design and selection 


ship in the U.S. Navy. of bearings for any type of job. 





SWING IT! For grinding large castings, take 
grinder to the job. That is an outstanding 
advantage of the swing frame grinder manu- 
factured by the Vonnegut Moulder Corpor- 
ation. And the “swing frame” (see inset) 
which holds the grinder chassis turns on a 
Bantam Quill Bearing to insure freedom of 
movement and ease of control in manual 
operation. This is another application where 
Bantam Quill Bearings are helping industry- 
at-war “beat the promise.” bas Sperm 


THIS SIX-TON “MOBILCRANE” does the 
job whenever and wherever needed. 
Built by the Osgood Company it oper- 
ates and travels on a single power unit. 
In the design of the wheel drive power 
transmission, shown in close-up, 
Bantam Quill Bearings support one 
end of the transmission shafts which 
operate at 290 to 660 R.P.M. under 
heavy load—especially when operating 
in low gear. This interesting applica- 
tion utilizes the compact design and 
high capacity of Bantam’s Quill Bearing. 
Additional information will be found in our 
Catalog. Write for your copy of Bulletin B-104. 
’ 








ie “ WAR WORK and need anti-friction 
ings for any type of job TURN TO 
BANTAM. The Bantam line includes every 


major type of bearing—straigt r 
ered roller, needle g aight roller, tap 


- BanramM.DEARINGS 


, and ball. Our engineers | 
< be glad to work with yours in ating STRAIGHT ROLLER - T. ROLLER - NEEDLE « BALL 
: ~f; aes and planning tomorrow’s de- 

gns. Vall us if we may be of help on any type BANTAM BEARINGS CORPORATION * SOUTH BEND ¢ INDIANA 





of anti-friction bearing problem. 
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with the RED Locking Collar | 

THAT REVOLUTIONIZED ¢ : 

AIRCRAFT % 
PRODUCTION 


..« NOW STEPPING UP 
WAR DELIVERIES 


le They save the worker's time 


Each nut is a self-contained easy-to- 
handle unit that goes on fast. . . and its 
self-locking action is immediate and 
automatic. 


2. They eliminate the dangers 
of careless assembly 


The locking element is built into the 
nut...no pins, wires, washers, or shims 
that can be forgotten or incorrectly 
applied. 


3. They reduce inspection needs 


With less operations and less parts to 
be checked ...there’s another important 
saving in man-hours. 


There are more Elastic Stop Nuts on America’s 
airplanes, tanks, guns, Naval vessels, and production 
equipment, than all other lock nuts combined. 


>» Write for folder explaining fully 
the Elastic Stop principle 


ELASTIC STOP NUT CORPORATION 


2326 VAUXHALL ROAD + UNION, NEW JERSEY 
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The bearings are available for many applications and ap 
molded to finished dimensions. 


Valves for Hydraulic Systems 


I N AIRCRAFT hydraulic equipment a new develop. 
ment is that of the “stacking midget” valve announgaj 


by Adel Precision Products Corp., Burbank, Calif, }t jg 


designed to permit 
installation of mul- 
tiple hydraulic con- 
trols in limited space 
such as cockpit con- 
trol panels. The new 
valve possesses the 
same weight and 
space saving advan- 
tages as the com- 
pany’s four-way se- 
lector valve—that is, 
it is 72 per cent 


smaller and 76 per cent lighter in weight than former | 


models. It measures only 5-31/32 x 3-3/16 x 2-7/l6 
inches overall, and weighs 2.9 pounds. Individual valve 
assemblies may be replaced or repaired by breaking only 
the two cylinder lines affected. Fitting as a single body, 
any number of units may be clamped together by means 





of through bolts and end plates which also serve as flanges. f 
Symmetrical design permits turning end-for-end to meet ff 
desired shaft arrangements. An integral stop located on the 


camshaft prevents overtravel. 


Relay for Aircraft Applications 


NNOUNCED by General Electric Co., Schenectady, 

a new dust-tight relay has been especially designed 

for aircraft applications requiring high current-carrying 
capacity without any sacrifice of compactness and weight. 





The relay is a solenoid-operated device with normally 
open contacts rated at 10 amperes direct current, 
will make or break 30 amperes at altitudes up t0 40; 
feet. Coil, contacts and plunger are enclosed in 4 
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veight. 
Scrap salvage is a vital factor tool steel and each type of con- 
in the war effort. To be fully _ structional alloy steel should 


effective a scrap program must _ likewise be kept separate so 


include methods for segregat- _ that the alloy content can be 
ing and conserving critical returned to service. 
alloying elements so urgently Remember, — alloy scrap 


needed in the construction of | which is segregated, classified 
tanks, guns, ships and planes. and labeled according to type 
Ferrous and non-ferrous and composition is a vitally im- 
metal scrap should be collected — portant commodity today—and 
in separate containers at the urgently needed to augment 
machine where they are gener- primary supplies of Nickel, 
ated. Each class of high-speed molybdenum, tungsten, etc. 


The metallurgical experience of our technical staff is avail- 
able to aid you in these and other phases of metal salvage. 


KEEP SCRAP MOVING INTO WAR PRODUCTION! 


THE INTERNATIONAL NICKEL COMPANY, INC. sew worn» 


TeEe 
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Conserve Time 


TMV ELCIETE 





Low unit cost in small or large quantities, the 
saving of costly ‘“nuisance’”’ set ups, reduction in 
designing, drafting, detailing and checking time as 
well as the entire elimination of the costs of pat- 
terns, jigs, fixtures, gages, etc. —these are the chief 
advantages of R-S Standard Bear- 
ing Covers. 

Order by number from stock. 
Bulletin No. 11-C contains full par- 
ticulars, dimensions and detailed 
drawings. Write for your copytoday. 





STANDARD BEARING 
COVERS 


Bearing Appliance Division 


R-S PRODUCTS CORPORATION 
112 Berkley Street - Philadelphia, Pa. 


SHOULDER 


GROUPS 


SERIES 45—_OPEN—ROUND—MEDIUM DEPTH—FOR OIL SEAL 


















































No. & 

Group Noe 0.D. , BPC OTe TF Gy ajay bd 
9 45- 9} 2.0472-2.2500 | % 11%] 56/3 [236] 611%) 3a] 3%] 4-% 

10 45-10 | 2.3125-2.5000 | « [1%] « |3%4/2%] %| 1%) « 14 “ 
11 45-11 | 2.5625-2.7500 | « | 176) « |3%]/2%] %|2%] “ 14% “ 
12 45-12 | 2.8125-3.0312 | « |1%] 3% 13% |2%| %|2%] « 14% “ 
14 45-14 | 3.1250-3.5000 | « [1%] « 14%4)]3 125) “ 15 “ 
15 45-15 | 3.5433-3.7500 | « | 1%) « 14%/3%/13) 3%] « 15% “ 
16 45-16 | 3.8125-4.0000 | 83¢}1%] « 15 133% /1%/3% | 76/6 4-% 
17 45-17 | 4.1250-4.2500 | « 11%] « [54/4 |1%/3%] “ [6% “ 
18 45-18 | 4.3307-4.4375 | « |2 16 15% | 4% 11% 135%] “ 16% “ 
19 45-19 | 4.7244-4.7812 | « 12%] « 15341456 1/1%| 4%] “ 16%] 6-% 
20 45-20 | 4.8750-5.1181 | « | « | «= 16 [4394] « |4y] «17 “ 
22 45-22 | 5.3447-5.5130 | « | « | « |6%/5%] « 145%] « | 7% “ 
24 45-24 | 5.8437-6.0000 | % | 254] « 17 |534/1%|/ 5%] « |8 “ 
25 45-25 | 6.1875-6.2992 | « | « | %17%|5%] “ 15%] %m| 8%! 6-56 











STANDARD BEARING COVERS 


14 Sizes...12 Types ...13 Depths 
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tight housing, and the unit is corrosionproof. Furnished 
in a single-pole, single-circuit form with normally-opey 
contacts or in a single-pole, two-circuit form with One 
normally-open and one-normally closed contact, the rely 
has met requirements of a 200-hour salt-spray test 
stipulated by various government agencies. The operat: 
ing coil can be furnished for either 12 or 24-volt direct. 
current operation. Mounted in any position on a mety| 
or nonmetallic base, the relay is designed for use in ay 
ambient temperature range from 95 Cent. to —40 Cent, 
and will withstand 95 per cent humidity at 75 Cent, o 
48-hour tests. When relay is energized or de-energized, 
contacts will remain in open or closed positice withoy 
chattering, even when subject to mechanical frequencie; 
of from 5 to 55 cycles per second at 1/32-inch ampli- 
tude (1/16-inch total travel) applied in any direction, 


Miniature Air Clamps Announced 


LTHOUGH the new miniature air clamp of Mead 

Specialties Co., 15 South Market street, Department 
M-21, Chicago, has been expressly designed for the air- 
craft industry, it is 
highly useful in many 
fields. This tiny clamp 
delivers 80 pounds 
pressure on a_ line 
pressure of 100 
pounds. Stroke of the 
ram is 5/8-inch. An 
internal spring with- 
draws the ram when 
air is exhausted from 
the cylinder by the 
control valve. Action 
is instantaneous. All 
air clamps in any set- 
up can be operated by a single master valve. “Lock-up’ 
and “release” of assemblies is instantaneous which saves 
time even on small and simple assemblies. Being smal 
the clamp can be installed in cramped corners difficult 
to reach with more bulky clamps. Special adjustments 
are unnecessary since clamp ram holds with equal pres 
sure at any point along its stroke. Any desired group 
of these clamps can be controlled independently of ayy 
other groups in a given assembly. Many types of light 
bench assembly jobs and drilling operations can be faci- 
litated by the use of these clamps actuated by foot com 
trol valves. 





Time Delay Mercury Relay 


ERIES BFV time relays offered by Durakool Inc., 1010 
North Main street, Elkhart, Ind., can be used in m 4 
erm communication systems, such as telephone and sign 
work, in machines, motors and electrical circuits where 
delayed action is required before a secondary or auxiliary 
circuit is called upon to operate. They can also be em 
ployed in recycling operations and flashing actions. This 
relay has delayed action upon closing of the control of 
cuit, and after such delay, closes the main circuit. Upon 
(Continued on Page 136) 
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Easier 
STANDARDIZATION 


If your plant’s production 
problem is so complicated that 
you’re racking your brains for 
schemes to simplify operations 
—here’s one detail RB & W 
can take off your mind: the 
standardization of your 
bolts. By eliminating odd sizes, 
odd lengths and special finishes, 
you can save man-hours and 
machine-hours both for our 
firm and yours. Ask RB & W’s 
Engineering Service about Bolt 
Simplification—avoid catalog- 
ing and stocking confusion... 
production delays...extra ex- 
pense of many small orders. 


ANN’, 


¥ 


> 


a 
> 


More Practical 
‘““FUTURIZATION’’ 


If you are trying to design for 


-. the future in the midst of to- 


day’s emergency, here’s a cost- 
cutting hint that may aid your 
plans: by using the upsetting 
process of R B & W cold head- 
ing, manufacturers have made 
tremendous savings in the pro- 
duction of bolt-shaped metal 
parts... often to aircraft tol- 
erances! If your “product of 
tomorrow” has a metal part 
with the general contour of a 
bolt, make a note of how much 
RB & W’’s Engineering Service 
can save you... in the peace- 
time future. 


i Es ¢. Wi RUSSELL, BURDSALL & WARD ¢oneany 


Factories at Port Chester, N. Y., Rock Falls, Ill., Coraopolis, Pa. 
Sales offices at Philadelphia, Chicago, Detroit, Chattanooga, Los Angeles, Portland, Seattle 


that 
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(Continued from Page 130) 
opening the control circuit, the main line opens instantly, 
The reverse of this action is also available, or “quick oper- 
ate, slow release.” Many other types of delays can be 
built readily upon the foundation of the BFV. Seventy. 
five amperes in the C model are available, while the B9 
model (illustrated) has a maximum of 30 amperes. These 
explosionproof relays cool, quench and preserve their 
contacts as they operate. By paralleling the larger ¢ 
relay, 140 amperes are obtainable, and by tripling, q 
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Cartridge units 
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IRON PLUNGER 


ELECTRIC 
HEAT 


Built Right 
into the 
Machine 


DISPLACER AND 
= INSULATOR 


ELECTRODE 











facilitate 
removal 
of unit 


Contactor 









PATENTS 
PENDING 
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CR2992 


thermostat Line 
switch 






200-ampere capacity is available. With this relay it is 
possible to obtain slow closing and quick opening of the 
closing, slow opening contacts and quick closing, slow 
opening contacts. High pressure gas cools and quenches 
the arcing, and relays are recommended in applications 
where dust, dirt, moisture and explosive fumes are haz- 
ardous to electrical contacts. Capacitites up to 75 am- 
peres, with solenoids wound for any voltage and fre- 
quency are available. 


To 115 or 
230 volts 


Heating Element Is Flexible 


Fo limited space requirements a low-power, flexible 
heating element developed by Clarostat Mfg. Co. Inc., 
OR localized heat in your machines, these G-E 285-7 North Sixth street, Brooklyn, N. Y., is finding many 
F cartridge heaters can’t be beat. They are easily 

installed and controlled. Not affected by vibration, 
they are suitable for nearly all your machines that 
require spot heating. You can obtain temperatures up to 
1200 F, and control the heat automatically with a 


thermostat. 


If you have a machine needing spots of heat here 





and there, submit details to our nearest office. Our 
engineers will figure out your specific requirements. 


For more information on G-E cartridge heaters or 





other Midget heaters and devices, get our catalog (No. 
GED-650B). General Electric, Schenectady, N. Y. 





PHO! 
MOIS) 


etspiratio: 
uses. It is available in any length, by the inch, foot oo  pPirrsinary 


yard, and is known as the Glasohm flexible power resist arptine. 
ion in wat 
tes at a tin 
aler mark 


GENERAL &@ ELECTRIC 


676-52-8709 















186 MAcHINE Desicn—December, 1942 








Here is a tracing cloth that holds erasure scars at 
a minimum—that won't show water marks or per- 
spiration stains. Now you can have clean tracings, 
in pencil or ink, free from these untidy “ghosts” 
that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable 
new process that defies moisture and gives you an 
unusually durable working surface. You can use 
harder pencils with this improved cloth and get 
sharper lines with less tendency to smudge. Even 
6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased 


ery ERASURE- GHOSTS 


with this new tracing cloth 


PHOENIX DEFIES 

MOISTURE GHOSTS 
¢tspiration and water s 

plashe 
saedinncy tracing cloth pet 
Ms Osts” which teproduce on 
es PHOENIX Tracing 
Oth withstands actual immer- 
= in water for fully 10 min- 
eS at a time! Perspiration and 


ater marks wil] not stain it! 












PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth per- 
mits you to use harder pencils 
(SH and 6H) and to get 
sharper lines with less ten- 
dency to smudge. 

Result: Cleaner tracings and 
blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred when erased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum. 


areas take pencil smoothly—and ink without 
feathering. Its new white color and increased 
transparency give you excellent drawing contrast 
and produce strong blueprints. 

Let PHOENIX prove its virtues on your own 
drawing board. See your K&E dealer, or write 
for a generous working sample and an illustrated 


brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 
CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 





KE 






REG. U.S. PAT. OFF. 


TRACING CLOTH 


for pencil and ink 
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For positive contral of 


The simple and effective disc 
type design of Hannifin Air 
Control Valves provides posi- 
tive, accurate control for any 
type of pneumatic equip- 
ment. Either throttling ac- 
tion or a quick, full opening 
may be obtained as desired, 
with smooth-acting, easily 
handled control. 


This disc type design has 
no packing and no leakage 
or packing maintenance 
troubles. The bronze disc 
that controls air flow is 
ground.and lapped to make 
a, perfect seal with the seat 
which is similarly finished. 
Wear is negligible, yet if 
necessary after long service 
asimple relapping operation 
restores the original efficient 
seal. 








Hannifin Valves give you a 
complete range of choice in 
hand and foot operated models, duplex valves, 
spring, return, manifold, and electric types. 


| In this construction the resistance wire is wound on 4 


fiber-glass core and is protected by a fiber-glass braided 
covering. While providing unbreakability, the fiber-glass 


_ is almost as flexible as silk enabling the unit to be readily 


bent and compacted to fit snugly about parts to be heated 
or jammed into tight spots. Heating elements can be 


| made in any required length, with any type of terminal, 


‘Wattage ratings are from 1 to 4 watts per body inch, de. 


_ pending upon application. Operating temperatures range 
_up to 750 degrees Fahr. In addition to the use of the 


elements in low-power appliances, they can also be used 
in temperature-controlled ovens for oscillating radio 
crystals, the heating of aviation and marine instruments, 
localized heat for chemical apparatus and laboratory 
equipment, and similar applications. 


Solenoid Contactor for Aircraft 


MONG the five new types of solenoid contactors an- 
nounced by Guardian Electric Mfg. Co., 1601 West 
Walnut street, Chicago, for remote control of electrically 
actuated aircraft armaments, instruments and devices, is 
the B-4. Originally designed for airplane starting motors, 





this contactor may be used for other applications of heavy- 


_ current control. It operates on 24 volts, producing a coil 


current of 300 milliamperes. Contacts are rated at 200 
amperes at 24 volts direct current. The unit has double- 
pole, single-throw, normally open contacts, and can oper- 


ate in any position. Weight of the control is 31 ounces. 


' for motors of tanks and armored vehicles. 


Write for Bulletin 57-MD with complete data | 


on all types. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Avenue ° Chicago, Illinois 


HANNIFIN 


“PACKLESS” AIR CONTROL VALVES 
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V-Belt for Armored Vehicles 


TILIZING steel wires instead of conventional fabric 

or cord carcasses, new V-belts developed by Good- 

year Tire & Rubber Co., Akron, O., are especially designed 
Increased 
strength, higher resistance to heat and far less stretch is 
provided in the new belts. In armored vehicles these fac- 
tors are deemed important because of the inaccessibility 
of fan belts and the tremendous amounts of heat devel 
oped by powerful motors which, due to the protective 
armor, have fewer facilities for removing this excess heat. 


Phone-Switch for Communications 
NTRODUCED by American Radio Hardware ee 
476 Broadway, New York, Type SW-141 phone swite 


is a vital connecting link between air and ground ©0 


> 
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“Overmotoring”, the use of larger motors where 
smaller ones will do, wastes copper, other metal, 
labor, electricity and demands larger control and dis- 
tribution accessories. “Overmotoring” is wasteful. 
Users of electric motors can assist greatly in con- 
serving critical materials and in helping spread avail- 
able materials and manpower over a greater number 
of smaller motors, by selecting motors on the basis of 
actual expected duty without oversiress on additional 
safety factors to care for unexpectedly heavy loads, 
or to lengthen motor life. 
Motor builders today build sufficient safety factors 
into their motors to care for normal overloads, and 


Overmotoring is 
unnecessary and 
wasteful .... 


Information supplied by “Machine Design” 


the life span of standard motors is great enough to 
take care of all needs arising for many years. 

Use of unnecessarily large motors also requires 
additional copper in distribution lines, larger switch- 
gear and greater current demand. 

A still further evil of “overmotoring” that cannot be 
overlooked or disregarded. is its effect on low power 
factor ... another avoidable waste. Many well- 
designed plants are probably operating at 40 per cent 
power factor today, primarily because of “over- 
motoring”. 

Specify and buy motors large enough to handle 
requirements, but never “overmotor”. 


Cc 
LIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
M 
OLYBDIC OXIDE—BRIQUETTED OR CANNED © FERROMOLYBDENUM * “CALCIUM MOLYBDATE” 
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SAVE TIME 
SAVE MAN POWER 
we ath 


QD SHEAVES 


MINUTES 
INSTEAD OF 
HOURS 


The patented QD Sheave design makes mounting or 
removing possible in sixty seconds—at the same time 
assures a positive press fit assembly to the shaft. 
This cuts hours off maintenance repair time, for- 
merly required to remove the old type sheave—a factor 





that will yield maximum productive machine hours. 





A MAN AND A WRENCH...NOT SEVERAL 
MEN AND MUCH MAINTENANCE EQUIPMENT. 


No special tools are required to remove or install a 
QD Sheave, regardless of size—a tremendous advan- 
tage today when everyone’s productive responsibilities 
are multiplied . . . and miscellaneous maintenance 
machinery is always in constant demand. 


CONSERVE EQUIPMENT 


Cracked sheaves, scored or bent shafts, burnt bear- 
ings, etc., resulting from removing the old type sheave 
with sledges, crow bars, wheel pullers, etc., have 
been definitely eliminated with the QD Sheave. 


MEMBER 


Call the Worthington 
District Office near you 


For complete details on 
the QD Sheave write 
Worthington for a copy 
of the new bulletin 
V-1400-B7. ; 


ao 
— —— 


for a demonstration. 
Offices in all principal 
cities. 





- x 


SS rH hol i 
Mv2-6 TIS be LR SS 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY © Offices and Representatives in 





Principal Citie 
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munications. This double circuit microphone _ switch, 
remains in open position normally and can be locked 
into closed position. Dimensions are 4-15/32 inches jn 
length, %4-inch thick and 1%4-inch wide. Plastics are used 


in the construction of the switch which is mounted op 





sturdy brass brackets, with blades made of phosphor 
bronze. It is heavily nickel-plated, with bakelite insula- 
tion. As an integral part of the housing, cordage clamps 
for taking up cable strain are provided. The switch is 
primarily used by aircraft radio operators because of its 
precision qualities. 


Aircraft Continuous Duty Relay 


HILE the new single-pole, double-break relays in- 

troduced by The Hart Mfg. Co., Hartford, Conn., 
are designed specifically for aircraft use, they are finding 
many other applications. Without sacrificing either me- 
chanical structure or electrical operation, weight of the 
relays has been held below 1%4 pounds. The relays will 
operate in any position under accelerations up to 15g. 
Mechanical vibrations of 5 to 55 cycles per second at a 





maximum of 1/32-inch amplitude (1/ 16-inch total ex- 
cursion) applied in any direction will not cause failure. 
Without injury to the contacts, momentary overloads of 
1500 amperes can be safely broken. Coils are of co 
tinuous duty type and operate on low current. Double 
break contacts are a special silver alloy. Load terminals 
are silver-plated copper. This relay, with its construction 
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* Yuletide joys of '42 will not include the many electrical gifts which 
brought us cheer, and ease, and comfort in other years. Relays by Guardian 
have marched on from peacetime industry to the firing lines of war. Doing 
war jobs in many ways ...in planes... in tanks... in communications. . . 
in bomb releases and gun controls. Wartime jobs which Guardian anticipated 
and planned long before "Pearl Harbor”. 


But, while thinking, building, and engineering the tools of war today, 
Guardian again is looking ahead to peacetime applications of Relays, Sole- 
noids, Electrical Controls of all kinds. If you are making plans for “‘after- 
it’s-over”, ask our engineers to plan with you. Write to Guardian. Our war- 
time experience can help you build better products for the future. 


GUARDIAN 


16é0lwest WALNUT STREET 





Cc 
A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR 
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CONTROLS FOR ANY PURPOSE... ranging 
from 150 watts to 1000 amps . . . from tiny 
relays weighing less than an ounce. . . fo 
big, rugged two-pound contactors. 


ELECTRIC 


HICAGO, ILLINOIS 
INDUSTRY 
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ARE BETTER THAN ONE . 
Ys 


e/ 


HANSEN % 


PUSH-TITE é 


Proof of the facts is in the testing. Hansen compression 
type hose clamps have proven in actual laboratory 
tests that they will take over 5000 pounds pres- 
sure and we recommend a safe working pressure 
from 800 to 1000 pounds. With Hansen 

hose clamps it’s two grips, one on inside of 
hose, one on outside, as compared with only 
one grip found in ordinary hose clamps. 
Extremely easy to install it’s merely a 
matter of screwing stem into hose, takes 
but a few seconds. No extra parts 
or replacements and remember 
they’re very economical—can 
be used many times over. 
With Hansen hose clamps 
it’s a two to one advan- 
tage. Send for free catalog. 





. 


Hanscaimis. co. 


INDUSTRIAL AIR LINE EQUIPMENT 
1786 E. 27TH STREET * CLEVELAND, OHIO 





























| peratures to 375 de- 








and operation well within the limits of the U. S. Army Air 
Corps specifications, is available for continuous duty sery- 
ice on either 12 or 24-volt, direct-current circuits, and 
can be supplied with certain variations such as other 
coil characteristics and mounting brackets. 


Blower Has Universal Mounting 


OMPACT in size and flexible in mounting require- 

ments, a new blower unit of L-R Mfg. Co., Torring- 
ton, Conn., is constructed of noncritical materials. Built to 
function under dif- 


| ficult conditions im- 


posed by electronic 
equipment, the 
blower can be 
adapted to many 
uses. Having a hous- 
ing of high-impact 
plastic capable of 
withstanding _tem- 


grees Fahr., the unit 
wheel and _ housing 
weigh 4% ounces. 
The wheel is turbo 
type, %-inch shaft, tin plated, and is 2 inches in diameter. 
Two set screws are located in the hub at an angle of 90 
degrees. Output is 39 cubic feet per minute at 8400 revo- 
Mounting is universal with motor 
It is assembled with bracket 
Any small 





lutions per minute. 
plate for any small motor. 
supports for various methods of mounting. 


' motor can be used such as 1/100-horsepower operating 


on voltage supplies of 6, 12, 24 and 28 volts direct cur- 
rent, and 110 volts at 60 cycles alternating current and 
115 volts at 400 cycles alternating current. 


Adjustable Fairlead Guide Block 


ANUFACTURED by Tinnerman Products Inc., 
2085 Fulton road, Cleveland, a new adjustable 


| guide block that is universal for any angle of cable is 


comprised of a_ three-piece 
macerated fabric-filled phe- 
nolic plastic guide which is 
housed between an_alumi- 
num base and a_ special 
spring steel speed nut. The 
guide is universal for any 
angle of cable, and may be 
replaced easily without un- 
threading the cable. Ec 
centric center plug is 10 
tatable for centering cable. 
The fairleads accommodate 
cables up to 3/16-inch in di- 
ameter and are boxed in 
single sets including Air Corps 530-8 screws and in- 
structions for assembly. Where a 29/32-inch diameter! 
hole is practical in structure, a different fairlead is used, 
which has no aluminum base. The plastic guide is housed 
in a 29/32-inch diameter hole in the structure and is held 
firmly in place with the top speed nut. Stil] another 
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_ it may be an anti-tank gun, 

stripped for check-up...tomorrow, 
the still-warm “heart” of a fighter 
plane. So it goes. Fighting equipment 
gets tough treatment in modern war- 
fare. So the need for frequent serv- 
Icing and constant parts replacemént 
is understandable. 


But there is one vital part which 
maintenance men seldom have to 
touch, although they notice it often 
enough. The Torrington Needle 
Bearing, “changed over” to produc- 
tion-for-war, is again demonstrating its 
efficiency—and adaptability— in appli- 
cations where its unique advantages 
mean more today than ever. 


TORRINGTON 
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Its efficient system of lubrication, 
for example, which requires only oc- 
casional oiling, is reducing the need 
for maintenance attention or replace- 
ment. Its high capacity assures long 


bearing life, even in continuous oper- 


ation under heavy loads. 


Every feature of the Needle Bearing, 
significantly, is filling some important 
wartime need. Its small size is saving 
weight and critical materials; its re- 
markable ease of installation is cutting 
assembly time; its simplified design is 
eliminating extra parts and assembly 
steps, with low coefficient of friction 
assuring smooth performance. 


When Victory may hang on the 


joeuy 


arse 
My ig 


amount of time it takes to service fight- 
ing equipment, it is not surprising that 
maintenance men these daysare finding 
Torrington Needle Bearings in more 
and more of America’s war materiel. 


IF YOU HAVE A PROBLEM which the Needle 
Bearing might solve, Torrington engineers 
can be of valuable assistance in adapting tts 
advantages to your needs. You are wel- 
come to their experience, as well or 

as the information on Needle $ Ye, 
Bearing capacities and sizesin © - 


Catalog No. 110. 2, 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Established 1866 
Makers of Needle and Bal / Bearings 


New York Boston Philadelphia Detroit 
Cleveland Seattle Chicago Los Angeles 
San Francisco Toronto London, England 


EEDLE BEARING 


(flea wailime 
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MAY BE THE ANSWER 


TO YOUR CRITICAL MATERIAL PROBLEM! 


Prior to our entrance into the War, practically every 
industry in America was using FELT for one purpose 
or another. Only in a few instances, however, was 
FELT used in all the applications for which this most 
versatile material is suitable. 

As shortages of rubber, cork, leather, etc., developed, 
engineers and production men were obliged to seek 
less critical materials. Learning the technological ad- 
vances that have been made in FELT, and studying its 
properties, many firms have found that not only is 
FELT a good alternate for other, more critical, mate- 
rials but that in most instances the inherent properties 
of FELT entitle it to primary consideration. 

Reasonably prompt shipments of FELTS which 
meet all Government specifications can be made. If 
FELT can help you to produce for Victory you want 


to know about it. We can tell you. 


THESE FACTUAL DATA SHEETS ARE AVAILABLE 


No. 1, Felt Density; No. 2, Adhesives for Felt Application; No. 3, “‘K’’ Felt for 
Acoustics; No. 4, Special Felt Treatments and Prices; No. 5, S.A.E, Felts—American 
Felt Co. Standards; No. 6, Felt and Lubrication; No. 7, A.S.T.M. Tentative Test 
Methods for Wool Felt; No. 8, U. S. Army Spec. 8-15 E; No. 10, Vibration Isolation; 


No. 11, Aanular Designing and Dimensioning. 
American Felt 
TRADE MARK 
General Offices: GLENVILLE, CONN. 


NewYork ; Boston; Chicago; Philadelphia; Cleveland ; Detroit ; St.Louis ; San Francisco 


Producers of finest quality FELT 
We recommend that you buy to Army, Navy, S.A.E. or Felt Association Standards 
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type of fairlead is available, using a two-piece graphitized 
phenolic plastic guide, which not only is used as a fair- 
lead for cables, but is employed as a control rod bear- 
ing. Natural graphite is impregnated into the plastic. 
making the guide self-lubricating. This type is available 
in fifteen different hole sizes to accommodate cables or 
control rods from 1/16 to %-inch in diameter. Per. 
mitting prepunching or drilling of fairlead holes and mak- 
ing unnecessary drilling of angular holes in fairleads, the 
new fairleads greatly increase speed of assembly. _ 


Cycle Timer Improved 


ESIGN improvements have been made by Auto- 

matic Temperature Control Co. Inc., 34 East Logan 
street, Philadelphia, in its series 2800 cycle-progress 
timer. Improvements are: Contact rating has been 
changed, new terminal block has been supplied, new 
wiring is in effect, a leaf-spring contact has been added, 
and several new dial ranges are now available. The 





timer is used where timed operation on a_stop-cycle 
basis is required for machines or processes, and where 
it is desired to have an indication of the “time elapsed” 
or “time to end of cycle”, in diecasting machines, mold- 
ing presses, automatic quenching machines, soaking 
period control, automatic mixing, etc. Telechron motor- 
driven and equipped with a “no-locking” knob, the tim- 
ers are available for operation from 110 or 220 volts, 
25, 50 or 60 cycles. Contacts of 3/8-inch fine silver 
will carry loads to 25 amperes at 110 volts alternating 
current, non-inductive. The units may be supplied for 
resetting or nonresetting action upon power failure. 
Dials may be selected from any of the following: 1/4, 
1, 2, 10, 20, 40 or 60 hours. 


Coolant Pump Is Portable 


NOWN as Spiegel-Spray pumps, a new line is be- 
ing manufactured by G. B. Spiegel Corp.; 3958 
South Calumet avenue, Chicago. These pumps 4° 
suitable for 24-hour production use on lathes, screw 
machines, drill presses, grinders, milling machines, et» 
and range in capacities from 150 to 1500 gallons per 
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Robins Eliptex Screen with close-up exposed 
view of the Diamond Roller Chain Transmission 


ee 


* 


ROBINS DESIGNS EFFECTIVE TRANSMISSION 


Diamond Roller Chains Meet Stiff Requirements 


@ In the development of the large Robins Eliptex The fact that the transmissions now used on the 
Screens, the designing engineer believed a roller © many Eliptex Screens in service have required no 
chain transmission could be designed to accom- replacements proves the soundness of the design 
plish the required results. Although several chain and of the selection of Diamond Roller Chains 
makers considered the job “too tough,”—a for the job. 

DIAMOND Roller Chain system was devised which Whether for driving production machinery, or as 
completely solved the problem. This transmission _ built-in drives on machines themselves, DDAMOND 
consists of two driver sprockets, an adjustable Roller Chains insure maximum efficiency, depend- 
idler sprocket mounted on an eccentric and an- able long-life performance, top production output. 
other idler to maintain satisfactory wrap of the With 52 years of experience in roller chain applica- 
Diamond double-strand Roller Chain employed. tions, our engineers can help you to arrive ata satis- 
Two shafts are driven in opposite directions factory drive,—even where it may look as if “It 
at high speed, each shaft carrying unbalanced Can't Be Done.” DIAMOND CHAIN & MFG. CO., 
i 435 Kentucky Ave., Indianapolis, Ind. Offices 
and Distributors in All Principal Cities. 


weights, the compound centrifugal force 








giving the screen its elliptical motion. 
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AM PCO Bronze 


Worm Gears Stand Up Under 
Heavy Loads 





In Marine  service—often 
miles at sea where break- 
down cannot be tolerated— 
Ampco gears stood up 
month after month and 
showed no signs of wear. 
Here again the bronze proved its merit under 
tough service conditions. 





Microstructure of Ampco 
Metal, Grade 18-23 


Ampco Metal grade 18-23, has all that is 
needed in a gear bronze-bearing properties; 
correct microstructure; shock resistance; 
strength under dynamic loading; and hard- 
ness to resist brinnelling and deformation 
under extreme load conditions. It has proved 
itself under varying applications to be an out- 
standing bronze for gear service, and is 
backed up by 28 years experience in alloying 
bronze. 


Thoughtful plant executives will investigate 
Ampco Metal. Ask for free bulletin “Ampco 
Metal in Gears.” 


AMPCO METAL, INC. 
Milwaukee, Wis. 


Department MD-12 


TRE METAL THOUT 
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| without danger of dermatitis or skin irritation. ‘2 
| the solution is not recommended for machine developing — 
| it is said to be unexcelled for all hand and tank work. 





hour, with tanks from 3% to 15 gallons. Special features 
of the pump are: Nonclogging centrifugal pump with 
no gears or close-fitted parts to wear or jam; no metal 


| to metal contact; removable strainer; completely portable, 
| self-contained unit; accurate flow control valve deliver. 


ing the proper amount of coolant with a spray nozzle 
to deliver coolant where it is needed. Special units 
having special sizes or shapes of tanks with larger or 


smaller pumps can be furnished. 


Engineering Dept. Equipment 


Machine Copies Blueprints 


OPIES can be made from blueprints, drawings or 

tracings, special wiring or mechanical diagrams, 
specifications, usable new copies of old tracings, depart- 
mental orders, etc., with the new photocopy machine 
brought out by American Photocopy Equipment Co., 2849 
North Clark street, Chicago. The machine produces 
copies similar to photostats, the actual size of the original, 
of anything written, typed, printed, drawn or photo- 





graphed. No dark room is necessary and no particular 
skill or technical knowledge, to operate the machine. The 
article to be copied together with a piece of paper is 
simply placed on the operating surface. The contact 
cover is then closed and the switch pressed, exposing the 
paper for a few seconds. The exposed paper is placed 
in the developer for a half minute and allowed to stand 
in tray of fixer for several minutes. It is then briefly 
washed and dried. The materials used are harmless and 
odorless. The company furnishes the photocopy paper, 
developer and fixer, trays and dryers or blotter books. 


Blueprint Developer 


ONCORROSIVE, nonpoisonous blueprint developer 
| is being offered in place of the customary potash 
solution by Wisconsin Pharmacal Co., Milwaukee. 
Known as Hi-Tense, it is noncorrosive to equipment, wil 
not spot workers’ clothing or injure fabric, produces 
clear, bright blueprints and does not leave brown spots. 
This developing solution is made up on a 1-40 ratio 
(Hi-Tense and water), and hands may be immersed 
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9. Step by step test: 


an electric potential. 
different types of service and gives widely different results: 


1. Short time test: 
1000 Volts per second. 





DIELECTRIC STRENGTH is the resistance which an insulator offers to 


Test procedure represents 


Voltage is applied at a steady rate, usually 


Stepped voltages are applied for one-minute 


intervals until failure. The steps are portioned so that 
failure occurs in about ten steps. 
3. Endurance test: 
intervals. 
Dielectric strength will be lowered by sharp electrodes, long applica- 
tion of voltage, high moisture content, high temperature, and high 
frequency voltage. In thick pieces, the strength per mil is lower. 


At radio frequencies, dielectric strength may be only 10 


A step by step test with thirty-minute or hour 


% of room 


temperature, 60-cycle, short time value. 
THE POWER FACTOR is the direct percentage of power lost due to 


the phase difference between the voltage and 
the current. In a perfect insulator, the current 
is 90° out of phase, and the power factor is 


zero per cent. 


THE DIELECTRIC CONSTANT of a material is the 
ratio of the capacitance of a condenser employ- 
ing that material to the capacitance of a 
condenser with an air dielectric. This ratio is 


generally greater than one. 


THE LOSS FACTOR of a given insulator is the 
product of the power factor times the dielectric 


constant. 


ARC RESISTANCE is measured by the number of 
seconds which are necessary to cause failure 


TYPICAL APPLICATION—Molded tap changer 
for a transformer having good dielectric strength 


and power factor. 


on the surface of a plastic when subjected to a 
given electric current arc. Failure is due to car- 





bonization of phenolic materials and to fusing or melting of thermo- 
plastics material. Best arc resisting compounds are fiber, natural 
resins, thermoplastics, cold molded and urea. 


FACTORS AFFECTING ELECTRICAL PROPERTIES. Values for electrical 
properties are greatly affected by the method of making the test, 
by the operating and service. conditions, and by other external 
factors. Translation of test’ results to service conditions must be 
carefully made, and suitable safety factor allowed. 


1. High operating temperature lowers dielectric ‘strength, arc 
resistance and raises power factor. For highest operating tem- 
peratures, cold molded refractory, mycalex, and asbestos filled 
phenolic are best. 


2... High moisture absorption: lowers dielectric strength and arc 
resistance and increases: power factor and dielectric constant. Parts 
operating in highly humid atmospheres will be greatly affected. 
Plastic surfaces which. have been machined or scratched will be 
especially susceptible to moisture absorption 
arid will have poor arc resistance. 

3. Parts subjected to radio frequencies have 
much lower values of dielectric strength. Results 
reported at low frequencies cannot be trans- 
lated for work at high frequencies. 


4. Where electric arcs are possible, design 
the part with air gaps and metal inserts to 
prevent the arc from traveling on the plastic 
surface and carbonizing or melting the com- 
pound. o 


5. Inserts or metal assemblies with sharp 
corners or points raise the voltage gradient and 
lower dielectric strength. 

6. Apparatus requiring electrical shielding 
may be housed in a plastics case whose surface 
has been metallized. 


| 





TABLE OF VALUES (14’ Thickness) 


























es Seeeennees POWER FACTOR (25° c.) Diel. Constant 
Short Time Step by Step Values approx. i 
same for 60 to ‘ie 
25° C. 100° C. 25° C. 100° C. 60c 1 ke 1 me 10° cycles 
Phenolics: 
Wood Flour Filled 400-450 80-120 200-350 60-100 -04-.1 .04-.10 .03-.10 4-8 Poor 
Mica 400-600 400-60 350-500 350-500 .01-.02 .01-.02 .007-.010 1-8 Fair 
Fabric 200-600 250 200-400 40 08-3 .08-.10 08-21 1-8 Poot 
Phenolic — ated: 
aper (X) - 500 ey kts BD ieicae TR ccaces ED cet Poor 
Paper (XX) 500 360 040 5.0 Poor 
fisbestos CTS eee 30 ae : Poor 
ce J carr 220 045 5.0 Poor 
U 2 ee a ees , pom 055 5.5 Poor 
Steven _ 400 300 350 100 04—.05 .03-.04 .03-.04 6-8 Good 
sell 500-700 | ...... 500-525 | ..sces .0002 .0002 .0002 2.6 :. Good 
C Thal ex I a ee, =e eee ae .006 .002 7.5 ; Very good 
ML “ ose Sontete 350-900 [| ...... pe .01-.06 .01-.06 01-.05 3.5-6.35, , Good 
Cau = nn rer 400 .05-.07 .06-.07 015-.03 3-4 * * Good 
Coq molded, non ref. 85 60 50-85 | ...... =. Bh Gees 07 15 3 Moderate 
Hard Bones tel. 60 60 me Ff fcc. ase > ee «eee _. -» SME P| Good 
Mine Rubber 400-500 400-500 370 370, 03 03 .003~-.008 j avery good 
Porcelain 2 (ttt Otte ; ke 0 3 -0002 .0002 7-7.3) Se. beaVery good 
gl a ee a er a Sr a, res er mm -003 6.5 ‘gig Very good 
Quartz. ti tet ee -006 -002 4.5 “~* bt Very good 
mas. eS Oe, oe .0002 -0002 .0002 4 Very good 


































ADDITIONAL FACTS. Plastics are natural 
electrical uses in the form 
and varnishes. G.E.' 


est methods of design. 
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insulators and are employed in 


of molded parts, sheets, rods, tubes, coatings 


$s consulting engineering service will advise you on 


$ advertisement may be obtained by writing Section D-12, 
lastics Department, Pittsfield, Mass. 


AL@® 





ONE PLASTICS AVENUE at Pittsfield, ‘Massachusetts, is the head- 
quarters for five plants of the Plastics Department of General Electric Com- 
pany. It signifies the location of complete plastics. facilities for develop- 
ment, material manufacture, designing, engineering, moldmaking, molding 
and laminating. sian 
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Beat Ped Fighlepo NTHE WOR 


To keep our fighters “the best fed”, 
our armed forces use the most modern 
mechanized kitchen equipment avail- 
able. Here again Briggs & Stratton 
Motors are proving their value by 
furnishing dependable power for 
bread mixers, refrigerators, water 
supply, lighting plants and other 
gasoline-powered equipment. 


Today, the entire facilities of the 
Briggs & Stratton Corp., are 
devoted to the war effort and 
approved civilian uses. There- 
fore, Briggs & Stratton, 4- 
cycle air-cooled motors in es- 
sential service, should be given 
every care to assure unin- 

— terrupted performance. 
, Most important in main- 

=” tenanceis the use of clean 

"| fuel, correct lubrication 
with the right grade of 
oil, changed at recom- 
mended intervals, and mo- 
tor kept clean and properly 
adjusted. In any case of 
emergency, your dealer or 
nearest Briggs & Stratton 
Service Station will be 
glad to be of assistance. 


BRIGGS & STRATTON CORP. 
MILWAUKEE, WIS., U.S.A. 


FOR VICTORY — 
Buy U. S. War 








PROFESSIONAL 
VIEWPOINTS 


. . . silver bearings are not 
troubleproof”’ 


To the Editor: 

I am glad to see the straightforward articles on “Prac. 
tical Aspects of Bearing Design” by Etchells and Under. 
wood in your September and October issues. They make 
clear the possibilities of scientific calculation of bearings 
for specific conditions and indicate some of the many fac- 
tors that affect the attainment of these conditions. 

I was fortunate in hearing the authors present the orig- 
inal paper before the S.P.E.E. in which they were critical 
of the empirical treatment of bearing design in text books. 
I should like to draw attention to the treatment of bear- 
ing design in Fundamentals of Machine Design, by Nor- 
man, Ault, and Zarobsky (Macmillan) which follows the 
methods of Needs as does the article by the authors in 
MacuineE Desicn. This text was first printed in 1938. 

Mention is made of the desirability of the circumferep- 
tial groove for lubricating a bearing although it results in 
two bearings each with an L/D ratio less than half the 
ungrooved bearing. It is true, as mentioned, that the ca- 
pacity is thereby diminished but only on the assumption 
that the viscosity remains the same in the two instances. 
Is it not true that the circumferential grooves results in a 
greatly increased oil flow with consequent reduced tem- 
perature rise in the oil? Is not this smaller temperature 
rise in the oil passing through the bearing, with the cor- 
responding decreased change in viscosity of the oil, suffi- 
cient to offset this loss in bearing capacity due to de- 
creased L/D? 

The authors state that the idea of “hard particles in a 
soft matrix” as a necessary characteristic of a bearing 
material “has been repeatedly disproved”. Silver bearings 
have been mentioned in this respect but I understand that, 
under conditions of boundary lubrication, they are no 


troubleproof. 
—E. S. AULT 


Purdue University 


‘© use determines bearing metal” 


To the Editor: 

Professor Ault’s statement that the load capacity of . 
bearing is increased by the addition of an oil groove § 
unquestionably true, if there is a sufficient increase ™ 
oil flow. In: this change, we have two factors which are 
opposed to each other. The groove reduces the capacity 
while the increased oil flow increases the capacity. There 
is no assurance that a sufficiently increased oil flow 
be attained in all cases. The net result in any particular 
bearing depends on the relative importance of the two 
effects, and therefore no universal answer is possible. 

Very little data have been published on the friction 
of metals, although industry has investigated the subject 


Macuine Desicn—December, 194 








— EE rl rr lCULTOOlhlC hDhTOlCTt—(<CiarS 


> 


DY-Xsfefam AOU au vordallar= 


Lae 


- 
y 









































 S 


MACHINE Drstcn—December, 1942 


HERE ARE SEVEN GOOD “REASONS WHY" « 
1. 


It Insures Continuous Maximum Production . . . because it keeps 
machines right up to speed every minute. 

It Prevents Strain on Machine Structure and Bearings . . . because 
it absorbs much of the shock of sudden loads. 

It Provides Great Overload Capacity . . . because leather belting 
grips the pulleys and has the greatest permanent pulling power 
of any known belting material. 


. It Meets Any Load Condition . . . because the pivoted motor base 


automatically tightens or slacks-off the belt to match the load. 


. It Requires Less ‘‘Down-Time”’ for Adjustments . . . because it can 


be adjusted while running. 


. It Ils the Simplest, Most Economical Drive . . . because it requires 


only inexpensive flat pulleys . . . and leather has a longer useful 
life than any other belting material. 


- It ls Highly Adaptable . . . because motors may be located on the 


machine, floor, wall or ceiling to meet any drive requirement or 
any space limitation. 

These and many other advantages are prompting scores of ma- 
chine designers to specify the “Production Drive” and modern 
leather belting, to best meet today’s production requirements. 


AMERICAN LEATHER BELTING ASSOCIATION 


53 PARK ROW, NEW YORK, N.Y. 











THE PRODUCTION DRIVE 


is a carefully engineered power trans- 
mission unit, consisting ofia pivoted 
base motor mounting, and modern 
leather belting, running on pulleys 
at short centers. This unit automati- 
cally maintains correct belt:tension at 
all times. 











Write For a Copy of the 
‘Drive Data Book”’. . . No Cost or Obligation 
























to uphold the 
QUALITY 


Whether of machine tools, tanks, 
planes or ships, “Allens” preserve the 
UNITY of each assembly. They hold parts 
together under fire! They support the 
quality of your war goods by maintaining 


their own. 


Our speed has been upped in all 
operations; time has been cut without 
cutting essentials. Shortages of critical 
materials have been met without impair- 
ing the standard of STRENGTH you've 
identified with these hollow screws. 


Thirty-two years of product-integrity 
are Allen’s pledge that Quality will be 
upheld. The record is promise of quality 
more than held, — continually to be 
improved. The Allen Manufacturing 
Company, Hartford, Connecticut. 


Order only through your local Allen 
Distributor — the man who gets you 
the goods to the LIMIT of the supply! 
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extensively. John Goodman (“White Metals for Anti. 
friction Purposes,” Engineering, London, March 21, 1930, 
Page 378) reports that pure lead is an excellent bearing 
material until its compressive strength is exceeded. 
Boegehold (Discussion of paper by Upthegrove, “Auto. 
motive Bearing Metals,” Symposium on Developments jp 
Automotive Materials, A.S.T.M., 1930) stated that pure 
tin gave the best results of all the various types of 
bronzes and babbitts from the standpoint of wear and 
pearing temperatures. 

In the paper “Some General Aspects of Rubbing Sur- 
faces”, presented before the Conferences on Friction and 
Surface Finish at M.I.T., June, 1940, I developed the 
principle that the effectiveness of a bearing material was 
shown by its location on the periodic table. Metals in 
the odd-numbered series are used as bearing materials, 
Those in the higher series give increasingly better anti- 
friction properties. As an example, aluminum and mag- 
nesium, located in Series 3, are poor bearing materials. 
By comparison gold, thallium and lead, in Series 11, are 
excellent materials. 

The softer metals in the higher series are too weak so 
that crystals must be added to increase their rigidity. If 
the soft metal is used in thin layers so that its effective 
rigidity is greatly increased, then no additional crystals 
are necessary. Tin, copper, cadmium, lead. and indium 
are extensively used as thin-plated layers. If it is nec- 
essary to utilize a higher strength bearing material such 
as copper or silver, another element having better anti- 
friction properties must be used in conjunction with it 
when the best antifriction characteristics are réquired. 
Copper-lead and silver-lead bearings belong to this class. 

As mentioned by Professor Ault, pure silver which is 
located in Series 7 is not troublefree and therefore the 
bearing industry is using lead to further improve the 
antifriction properties of silver for boundary lubrication 
conditions. It is interesting to note that tin (which has 
as excellent antifriction properties as lead) cannot be 
used with silver as it forms an unsuitable alloy. 

In our investigations, we have been unable to find any 
evidence that hard crystals to support the load and a soft 
matrix to allow adjustment are required although they 
can be seen through a microscope. 

There are so many different requirements for a bear- 
ing material that it is often said that the proper one is 
the one that works. In a given engine, babbitt may be 
used for the journal bearings, copper-lead for the con- 
necting rod bearings, lead-bronze for the wristpin bush- 
ings and pure tin plated over aluminum for the pistons. 

—ArTHUR F. UNDERWOOD, 
General Motors Corp. 


‘... determining linkage acceleration’ 


To the Editor: 

In the interesting article by H. A. Bolz, “Simplifying 
Graphical Solution of Linkages”, in the May issue of Ma- 
CHINE Desicn, the velocities of the four-bar linkage have 
been determined by graphical means directly from the 
mechanism, whereas the acceleration was found by 
algebraic methods. There exist numerous geometrical 
solutions for the accelerations of Joint 3 of the four-bar 
linkage (see Fig. 1). A very simple solution is that of 
Gruebler which is based on the diagram of the velocities 


9] 
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DON'T LET FRICTION 


ft ZAL YOUR 
PRODUCTION 


In the high-speed drive for Victory, FRICTION finds its greatest opportunity. 
Machine operators have rest intervals, but the machines themselves have none. And so, 
normal inspections and adjustments may be overlooked—lubrication may be neglected— 
a bearing becomes dry or dirty, and over-heated—FRICTION’S agents get in their deadly 
work—and A DAMAGED, BURNED-OUT OR RUINED BEARING CRIPPLES A VITAL TOOL. 


Let NORMA-HOFFMANN engineers help you guard your bearings against FRICTION’S 
“saboteurs’’—dust, dirt, grit, moisture, poor lubricants, inadequate lubrication. Give 
each bearing periodic inspections—watch for unusual noise or heat—keep your bearings 
clean—use the lubricant best adapted to the duty involved. If possible, have replacement 
bearings at hand, * * * Our engineers are at your service, with 30-odd years of specialized 
experience in bearing application, operation and maintenance. 


NORMA-HOFFMANN BEARINGS CORP’'N., STAMFORD, CONN. . ... FOUNDED 1911 
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ott WEATHERHEAD 


FITTINGS AND HOSE 


Weatherhead fittings and hose assemblies are engineered 
to meet the war-time demand for speed—for simplicity of 
installation—and satisfaction in performance. 


ERMETO SAFETY FITTINGS—A modern method of connecting 
tubing that eliminates flaring, threading, welding or soldering. 
Suitable for any type of metal tubing, and since thin walled 
tubing may be used, reduces the amount of material required. 
Ermeto Fittings hold up beyond the burst 
strength of the tube itself and withstand 
excessive vibration without leakage of the joint. 


BRASS TUBE FITTINGS—Quality tube service 
parts for small diameter tubing—a complete 
range of fittings in patented inverted, S. A. E., 
and compression types. 


FLEXIBLE HOSE ASSEMBLIES AND FITTINGS 
Non-metallic flexible hose for automotive, avia- 
tion and machine uses. Oil-proof and gasoline- 
proof. Weatherhead complete hose assemblies 
with fittings attached are quickly and easily 
installed for high pressure fuel, gas, air and 
hydraulic application. 

We also manufacture low pressure hose which is 
furnished in any length with necessary fittings. 


PACKLESS VALVES—An advanced product of 
Weatherhead engineering, these valves have 
only four working parts. Tested through 100,000 
on and off cycles, Weatherhead packless valves 
are leak-proof, quick acting and extremely 
rugged in construction. Compact design, trim 
appearance, and low overall height provide 
attractiveness of installation. 

Tell us the Weatherhead products in which you 
are interested and we'll send complete details. 


THE WEATHERHEAD CO. - CLEVELAND, OHIO 



























TUBE FITTINGS + FLEXIBLE HOSE * VALVES * DRAIN COCKS 
AVIATION, AUTOMOTIVE AND REFRIGERATION SPECIALTIES 
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already given in the previous article. Poimt A has for ip. 
stance the velocity v, — AB. Now the tangents to the 
actual path (vertical to A4) and the normal to the diagram 
of velocities NB, are drawn; the latter is obtained through 
drawing first the tangent TT. The normal intersects the 
tangent to the path at N. 4N is connected by a line and 
this is intersected by a parallel to AN at B, giving point 
C. BC is already the tangential acceleration p, which has 
only to be transferred to A. In general the knowledge of 
the tangential acceleration is satisfactory, but the total 
acceleration can also be found quite easily by drawing the 
parallel to AB through C and extension of BN, giving M 





as intersection: AM = p. As the parallel MP to BC 
yields p, — AP, the accuracy of the construction can be 
checked by drawing the half circle over 4A and intersect- 
ing it by a circle from A with AB = v,, yielding Q (geo- 
metrical construction for p, —= ,2/a). The former con- 
struction is correct if Q lies on the extension of MP. 
This construction does not yield a result for the eud 
positions of the swinging lever and here the algebraic, 
graphical solutions or more complicated geometrical con- 
structions seem to be necessary. 
—PauL GRODZINSKI 
London, England 


. .. Saves one step’”’ 


To the Editor: 

Referring to Mr. Grodzinski’s letter describing Gru 
bler’s graphical method of analyzing accelerations in 4 
four-bar linkage, I am sure that this method will be of co~ 
siderable interest to your readers. Basically, this construc: 
tion involves a graphical differentiation of the velocity 
curve of point A with respect to the displacement path of 
A and requires the following relationship between the dis 
placement, velocity and acceleration scales: Acceleration 
scale = (velocity scale)?/displacement scale. 

It may be observed that I stated in my article that the 
velocity-time curve may be differentiated graphically to 
produce an acceleration curve. Mr. Grodzinski does exact 
ly this and he does it with one less step than is required 


by usual methods. 
—H. A. Bowz 


Purdue University 
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PROBLEM: To ti tnd tender journal boxes 


dust guard 


oil-sealing inserts - 
e of armstrong . 


fe thetic 


cork-and-Sy" 
Compositions: 


O prevent a “hot box,” the oil 
inside a locomotive journal box 
must be sealed in—and dust and 
moisture sealed out. The dust guard 
which a prominent locomotive man- 
ufacturer uses for this job is a brass 
retainer having a resilient insert, 
held against the axle by springs. 
The manufacturer formerly used 
a leather insert, but found it was 
not wholly satisfactory. The oil 
gradually softened the 
leather and caused it to 
sag away from the running 
surface, leaving a poor seal. 
Moreover, grit tended to 
imbed itself in the softened 
leather. So he assigned to 
Armstrong the problem of 
finding an insert material 
which the oil would not 
soften, yet which would 
stay resilient enough to 
make a sure, lasting seal. 





Solution 


After analyzing the re- 
quirements. Armstrong’s 
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s in locom 


otive and t 


Sealing Specialists recommended 
one of Armstrong’s Cork-and-Syn- 
thetic Compositions, DC-116, for 
the job. Dust guard inserts made of 
this material are now serving satis- 
factorily in thousands of journal 
boxes. The cork makes the composi- 
tion truly compressible and resilient 
for sure sealing and helps it slough 
grit. The synthetic gives it the 
toughness needed for long service. 


ARMSTRONG’S 
GASKETS 


PACKINGS 


4) 


Rubber-like Synthetics 
*Cork-and-Synthetics * Cork-and-Rubber 
Cork Compositions ¢ Fibrated Leather 


* PORMERLY ‘CORPRENE 





SEALS 





Your problem may be similar to 
this one .. . or it may be entirely 
different. But if it’s a sealing prob- 
lem, Armstrong’s Sealing Special- 
ists can help you solve it . . . fast. 
They have more than fifty ma- 
terials to choose from. 


Rolls, Sheets, Molded Shapes 

Armstrong’s Sealing Materials in- 
clude many cork compositions; more 
than thirty synthetic, cork- 
and-synthetic, and cork- 
and-rubber compositions; 
and No. 841 Fibrated 
Leather. These composi- 
tions, having virtually any 
desired properties, are 
available in rolls, sheets, cut 
gaskets, molded shapes, and 
extruded rings. 

Write for your free copy 
of the new catalog describ- 
ing this versatile family of 
Armstrong materials. Arm- 
strong Cork Company, 
Industrial Division, 942 
Arch Street, Lancaster, Pa. 
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ASSETS to a BOOKCASE 


Mathematics of Modern Engineering 


Volume II (Mathematical Engineering), by Ernest 
G. Keller, Mathematics Staff Engineer, Lockheed 
Aircraft Corp.; published by John Wiley & Sons Inc., 
New York; 309 pages, 6 by 9 inches, clothbound: avail- 
able through Macutne Desicn, $4.00 postpaid. 


Second part of a three-volume series, this book covers 
engineering dynamics and mechanical vibrations, intro- 
duction to tensor analysis of stationary networks and ro- 
tating electrical machinery, and non-linearity in engineer- 
ing. While to engineers this will appear to be a highly 
mathematical book, it nevertheless is an outcome of ac- 
tual engineering experience and is written from an engi- 
neers standpoint. This means that equal emphasis has 


been placed on the two processes of mathematical engi- 


neering, “set-up” and “solve”. To set up in the form of 


equations the information which will determine the per- 
formance of engineering equipment is difficult, requiring 
engineering ability of a high order combined with a knowl- 
edge of mathematical physics. Continuing the method 
of approach used in Volume I of the series, the book shows 
by examples how these processes are applied to the solu- 


tion of engineering problems. 


O QO OD 


Marine Engineering 


Volume 1. Edited by Herbert L. Seward, Pro- 
fessor of mechanical and marine engineering, Yale 
University; published by The Society of Naval Archi- 
tects and Marine Engineers, New York; 353 pages, 
8 by 10% inches, clothbound; $6.00 postpaid in the 


United States. 


First of a two-volume series, this book deals with the 
general principles of design and with main propulsion 
units. Chapters are included on procedure in general 
design, boilers, reciprocating engines, steam turbines, 
diesel engines, reduction gears, propellers and shafting, 
and materials and metallurgical engineering. 


O QO OQ 


Aircraft Engine Design 


By Joseph Liston, Associate Professor of Aeronau- 
tical Engineering, Purdue University; published by 
McGraw-Hill Book Co., New York; 486 pages, 6 by 9 
inches, clothbound; available through Macuine DE- 


SIGN, $4.50 postpaid. 


Intended for young engineers with a background knowl- 
edge of general machine design but no experience in the 
field of aircraft engines, this book is a comprehensive re- 
view of conventional engine design practice. Information 
has been assembled from many different sources, chiefly 

















373 FOURTH AVENUE*> NEW YORK 
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PERFORMANCE 


BRAD FOOTE GEARS have been accepted for over a generation by the Nations industrial 
organizations for their extreme accuracy, dependable performance and long periods of exact- 
ing service. Ample equipment guarantees the execution of your most careful design. 

BRAD FOOTE SPEED REDUCERS in many ratios and horsepowers, standard or motorized, 
in every type of gear, go on for years giving continuous service at low cost. 

THE BRAD FOOTE PLANT with its wide scope of gear making operations covering every type 
and ratio of gear and speed reducer manufacture, can serve you most efficiently when you 


are designing special machinery. 


BRAD FOOTE GEAR WORKS 


IS01-G §. CICERO AVENUE « «© © CICERO, ILLINOIS 
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Forged and Rolled by 
TAYLOR FORGE 


OURCES of supply must be 
carefully weighed today. Your 
requirements for forged steel rings 
are handled here with the skill 
and certainty developed during 40 
years of specialization in the forg- 
ing and rolling of carbon and al- 
loy steels. 


The more exacting the require- 
ments the more Taylor Forge serv- 
ice means to you—finest forging 
and machining equipment—com- 
plete facilities for heat treating— 
modern laboratory testing appa- 
ratus to verify specified character- 
istics of forgings. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 





® Other Taylor Forge Products include: 
“WeldELLS” and related seamless fittings 
for pipe welding; forged steel flanges; 
forged steel nozzles and welding necks for 
boiler and other pressure vessel outlets; 
light wall spiral pipe; heavy wall electric- 
weld and forge welded pipe; corrugated 
furnaces, and similar forged and rolled 
products. 











concerning the design and selection of mechanical parts 
The text, covering about two-thirds of the book, is arranged 
in logical sequence so that the reader may parallel his 
reading with design calculations of his own. The re. 
mainder of the book is made up of appendixes which jp. 
clude technical data on aircraft engines and engine parts, 
properties of aircraft engine materials, and useful design 
formulas. 

After two introductory chapters covering basic require- 
ments, possibilities and limitations and outlining the de- 
sign procedure, the book takes up in turn gas pressure 
forces, analysis of the crank chain, analysis of bearing 
loads, design of reciprocating parts, crankshaft vibration 
and balance, crankshaft details and reduction gearing, 
cylinders and valves, valve gear, the crankcase, super- 
chargers, and accessories. 


O O O 
Engineering Mechanics 


By Frank L. Brown, Professor of Applied Mechanics, 
University of Kansas; second edition, published by 
John Wiley & Sons Inc., New York; 503 pages, 
6 by 9 inches, clothbound; available through Macenne 
Desicn, $4.00 postpaid. 


This new edition of a widely used text follows the 
same general plan as the earlier edition, but has been reset 
and furnished with new cuts and problems. Changes have 
been confined mostly to the method of presentation, em- 
phasis being placed on relationships set forth as principles, 
rather than symbolically, as formulas. Explanations are 
unusually complete and more than twelve hundred prob- 
lems are included, with answers to about half of them 
and worked solutions to many. 

The book is divided into the conventional two parts— 
statics, and kinematics and kinetics—and covers the ma- 
terial usually included in engineering college courses. 


os Co 
Machine Tools in Aircraft Production 


By R. R. Nolan, Superintendent of Tooling, North- 
rop Aircraft Inc.; published by Pitman Publishing 
Corp., New York; 158 pages, 5% by 8 inches, cloth- 
bound; available through Macutne Desicn, $1.50 
postpaid. 


With mass production now an essential part of the ait- 
craft design picture, the appearance of this guide to the 
selection and application of automatic machine tools in 
the aircraft industry is welcome. Compact, practical, and 
illustrated with well-chosen photographs and drawings, 
the book is intended primarily for the vocational student 
or young mechanic, but should also be of interest to 
others in the production or design field. 

Included are chapters on classification of the machine 
tools most important to the aircraft industry, aircraft m* 
chine shop, high-production and special machines, the 
toolroom, the sheetmetal shop, the hydraulic forming pres, 
the drop hammer, the development and application 
high-speed metal-cutting tools in aircraft, and gener 
guide for the analysis of machine-tool requirements ® 
aircraft production. 
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nexperienced PE 


Can Operate an Ozalid Whiteprint Machine 


MISS ARCHER was hired yesterday . . . and 
she’s already operating the Ozalid Whiteprint 
Machine at top efficiency . . . making white- 
prints of engineering drawings, charts and 
letters in seconds. 


This illustrates how Ozalid DRY DEVELOPMENT 
has revolutionized printmaking—transforming 
what was once a tedious job into a simple rou- 
tine. You merely feed the original and the 
Ozalid sensitized material into the machine. 
Two quick steps—Exposure and Dry Develop- 
ment... and you have positive reproductions 


which are ready for immediate use in the shop 
or field. 


Compare this simple process with blueprinting 
which demands the services of more than one 
trained operator to check water sprays, potash 
baths, temperature of drying drums, tension of 
rollers . . . in addition to other wasteful opera- 
tions which throw print production off stride. 


Follow the example of thousands of manufac- 
turers who have been convinced of Ozalid’s 
superiority. Install a compact Ozalid White- 
print Machine in your drafting room. You'll be 
sure of a “head start” in war production... 
and savings in labor and materials. 


Write for “Simplified Printmaking” which com- 
pletely explains the Ozalid Process. 


SIMPLIFIED PRINTMAKING is an illustrated booklet OZA L | D p R 0 D U CTS DI VISION 


containing valuable ‘know how" information. It 
shows how to eliminate unnecessary drafting; make 
Prints with blue, black, maroon or sepia lines on a 
white background; reduce trimming waste; make 
new’ originals for subsequent print production. 


GENERAL ANILINE & FILM CORPORATION 


JOHNSON CITY, N. Y. 


OZALID IN CANADA-HUGHES OWENS CO. LTD., MONTREAL 



















A Graver-welded Open 
Side Press Frame — 420 
tons capacity. 10’ 9” high 
—Y 2” wide—4 82” 
thick. Wt., 33,370 Ibs. 


AMERICAS INDUSTRIAL FRONT 


CN 


Industry’s needs today are just 
as important as those of the boys on the firing 
line. But supplies and munitions are expend- 
able, while industrial machinery must be built 


for today and years to come. 


Take, for instance, this huge Press Frame 
welded by Graver. Here’s 16% tons of rugged 
strength and endurance, and though built to 
play a vital part in the Victory program, it 
will carry on with equal efficiency in produc- 


ing the necessities of a peacetime world. 


For the duration,our efforts will continue to 
be devoted to supplying those who are produc- 
ing munitions and supplies for our armed 
forces. But when tomorrow comes, Graver 
facilities and experience will again be avail- 


able for peacetime needs. 




















GRAVER TANK & MFG.CO.NC. 


EAST CHICAGO, IND 


CABLE ADDRESS — GRATANK 


NEW YORK 


CATASAUQUA, PA TULSA 


158 


lai ler eve) 





NOTEWORTHY 
PATENTS 


Facilitates Renewal of Worn Sleeve 


W EAR on rotary pump shafts, due to high packing 
pressure necessary for fluid-tightness, is commonly 


obviated by using renewable sleeves. Design of a sleeve 
requiring the minimum amount of replacement material 
and which can be installed without dismantling any parts 
of the pump other than the stuffing box glands is dis- 
closed in a patent assigned to G. & J. Weir Ltd. 

The split sleeve shown in the illustration is the only 


Split sleeve 
Inner sleeve 





Outer sleeve Pump shott 


. 




















\ 








Split sleeve is easily replaced when worn 


part that needs renewal. Machined with conical surfaces 
on each end, the split sleeve is gripped in the conical re- 
cesses formed in the solid inner and outer sleeves. Pres- 
sure for holding the sleeve is furnished by subjecting the 
assembly to axial compression between a collar on the 
pump shaft and a nut on the outer end. Replacement m- 
volves merely slipping the gland, nuts and outer sleeve 
clear of the assembly, removing the packing and sub- 
stituting a new split sleeve for the worn one. 


Damps Transverse Shaft Vibration 


OCAL periodic impulses at one or more places along 


the length of a multithrow crankshaft, tending . 
bend it, may cause transverse or beam vibrations. AV! 
, covered 


bration damper for diminishing such vibrations is 
by a patent recently assigned to General Motors Corp. 
Due to local inclinations of the deflecting shaft, coum 
terweights projecting at right angles to the shaft have : 
component of vibration in the axial direction. This 5 
made use of in the design, as shown in the illustration, y 
drilling axial holes in the counterweights into which are 
inserted loosely fitting plugs or damping masses. These 
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; Longer Life for Your Bearings 








— THROUGH PROPER LUBRICATION 


Proper lubrication can greatly lengthen bearing life. In _1. Use only neutral mineral lubricants. 


. 


lubricating, avoid “too inuch... too soon”... as well as 2. When lubricating with grease, it is not 
advisable to have the housing more than 


“ : ” ) ° : 
too little .. . too late.” You’ll obtain longer service from one-half to two-thirds full. Too much 


your sturdy BCA Ball Bearings... which are now essential —_8T¢4€ May cause generation of heat faster 
than it can be dissipated by the surround- 


war equipment . . . if you observe the precautions at the right. _ing housing. 


3. Whiie greasing, vent the grease chamber 

| BEARINGS COMPANY OF AMERICA, LANCASTER, PA. of iba nt ry shaft and bearing 
seals. Otherwise, excessive pressure may 

cause the destruction or blowing out of 


the seal. 


RADIAL « ANGULAR CONTACT + THRUST 
4. When lubricating with oil, keep only 


ee A enough in the housing so that the lowest 
ball dips in to one-half its diameter. 


Standardize on Standard Sizes 
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= MECILL 


PRECISION 
BEARINGS 


Solidend 
MULTIROL 
Bearing 





To get tomorrow’s production today 
all machines building war materials are 
pushed to their capacities. Many 


such plants are equipping vital ma- 


chinery with McGILL “Solidend” 
MULTIROL Bearings to increase 


efficiency, carry heavier loads and 


eliminate shut-down time losses. 


BEARING DIVISION — 1450 No. Lafayette St. 


MANUFACTURING 


COMPANY, INC. 


VALPARAISO, INDIANA 
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are free to slide in the axial direction but tend to lag the 
vibration because of friction. The friction force exerted 
as they slide back and forth opposes the vibration, 
Flanges are provided on the damping masses to limit their 
axial motion. 

At high crankshaft speeds the centrifugal force on the 
damping masses may become excessive, and the corp. 


Crankpin 









° { Y Y : 
Damping Mass. Yj: 


LY 








Friction of damping masses sliding axially in clearance 
holes opposes transverse vibration of shaft 


sponding friction force so high that the mass cannot move. 
This condition may be obviated by the addition of an 
adjustable spring exerting a force which presses the 
damping mass inwards. 

While the weights of the damping masses constitute a 
part of each counterweight serving to balance the crank- 
shaft, their weights do not affect the natural frequency 
of free transverse vibration. It is therefore apparent that 
the arrangement described enables the natural frequency 
of transverse vibration to be raised if necessary to avoid 
resonance while retaining the necessary mass in the coun- 
terweight for counterbalancing purposes. 


Aids Renewal of Worn Clutch Linings 


ELINING of conventional cone clutches is necessary 

whenever the wear has become so great that 
further axial movement can take place without metal to 
metal contact. Because of the small cone angle this may 
happen with a relatively small amount of wear, and the 
friction lining material which must be discarded amounts 
to a considerable percentage of the original material. Cor- 
servation of material and simplicity of replacement #e 
objects of a design covered by a patent assigned to The 
Marion Steam Shovel Co. 

In one form of the design, shown in the illustration, the 
friction lining is made up of a series of annular lan 
inated segments bolted to the driven member. Whe 
new, the lining has the appearance shown at left. After 
the limiting permissible wear has occurred the lining 4? 
pears as shown at right. The lamination at the small en 
is then removed and a new lamination inserted at the 
large end, after which the lining is restored to its orig 
appearance as shown in the left hand view. Each aid 
ment, of which there may be several around the circle, § 
held in place by two or more connecting pins. 

While the illustration shows a double conical clutch 
surface, laminated segments may equally well be appli 
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tion, multiplied demand— SQN i shortage of skilled tool makers 
their “ 


new tool designs—~ \qZ =new steels 


the uncharted applications— i @ — new treatments 





{ steels 





high precision— 


Top speed war production demands TOOLS — more tools than dreamed 


of in peace time — new kinds of tools for new war time jobs. The tool 
nce industry is tackling this tremendous task short of skilled tool makers and 


restricted by shortages in their choice of steels. 


he Solutions to these new problems are being worked out every day by the 
‘ tool industry. Frankly, we don’t have all the answers but our contacts with 
k- . . . . . . 7 

oy American tool makers determined to win this war puts us in a position to 
at 

" assist you in finding solutions to some of the particular problems that may 
id 

‘ be facing you. 


On your problems of steel selection and treatment of tool steels, we would 
be very glad to have you get in touch with us. For your convenience, we 


) are listing below the addresses of our district offices. 


COPPERWELD STEEL COMPANY - WARREN, OHIO 





BUFFALO 1127 Liberty Bank Building Washington 7283 
CHICAGO 122 S. Michigan Avenue Harrison 1411 
* O Pp Pp C O CLEVELAND 1158 Union Commerce Building Cherry 1326 

TOOL STEELS DETROIT 7-251 General Motors Building _—Trinity 1-1760 

NEW YORK 117 Liberty Street Cortlandt 7-8314 
Rae 
are 
Ca 
Tt oO BVvat 8b = =~ mM OR EE = = BEV IT &€ R&R = eA EEE 
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pecialization telescopes 
time. Instrument Special- 
ties Company has perfected 
beryllium copper brush 
spring design and produc- 
tion by the development of 
‘Micro - Processing’’ — the 
only method by which all of 
the physical and electrical 
properties of beryllium cop- 
per are successfully controlled to meet the individual re- 
quirements of every order regardless of quantity. 


INSTRUMENT SPECIALTIES COMPANY gr-s@o hmmm 
DEPT.C LITTLE FALLS, NEW JERSEY [02 5 | 
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Friction elements are laminated circular segments. Left 
view shows condition when new, right view when worn 


to clutches having only a single conical surface. In such 
a case the segments are cylindrical on the inside radius, 
fitted over the driven member and held in place by a 
flange. 


This Jeep Really Flies 


ESIGNED to be the “eyes upstairs” of the artillery, 

tank corps, cavalry, and infantry, the Stinson L-5 
Sentinel is a veritable flying jeep. Like its counterpart on 
the ground, which can cover almost any kind of terrain, 
the new plane is designed to go wherever ground troops 
go, to get in and out of a cow pasture, or to plunk itself 
down on a highway. 

Fuselage is welded steel tubing while the wings and tail 
surfaces are wood. To conserve vitally needed materials, 
the plane was redesigned just before it was put in produc- 
tion, eliminating almost 20 per cent of the steel and 70 





per cent of the aluminum in the original design. To ab- 
sorb landing shocks on rough terrain, the stroke of the 
spring-and-oil shock absorbers has been lengthened to 
approximately double that of the conventional typés- 
Powered by a 190-horsepower horizontally opposed Ly- 
coming engine, the ship has a 34-foot wing span, “ 
feet in length, and weighs 2100 pounds. 

er, 1942 
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° ° sal problem is 
; d the chip-disposal -design- 
developments _ steel et ig sh you spend aa es ho you 
k & Wilcox Tube Company I tubing now — reduce t oling for tubing may soo 

sey ged ace of veins toe per sq. in. om dines production. bing, remember that 
in the mar t . man- to tubing, rem d 
— a 00 F and higher. The oo wlll that When i.  Machosioal Tubing . = 
pressure at on care, in the same mi B&W Seamless ill where men an macni 

° . ' am- : -tube mi : fications 
working 4 gh also produce set Mane 9 ing pa yt =e difficult a “ms the 
fe sar M niall Tubing. B&W Seam sashes regularly ill re uire. You can logica YeNy. 
" ie Tubing can be used as nage oun. “ne sah than you eda tubing to come from 

ica : 
- soda members in cilin aie toate. best mec 

Drilling and boring oper 


TA-1222 








| Tubing is available in a HOT FINISHED ALLOY Stegis 
i u COLO DRAWN TEELS 
enn See a steel National Emergency se an ARGONS 
. ° H oO ' . a 
uO toy on ee ees ee are THE BABCOCK a WILCOX Type COMPANY 
and S.A.E. alloy a ; Bulletin TB-319, yours free on req 
of tempers. Details in Bulle 


BEAVER FALLS 


»PA, 
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.- but tiny steel particles 
could STOP it! 


OUGH as they are, tanks could be put out of 
Sai by the abrasive, grinding action of 
steel chips and particles in the gear, bearing 
and engine lubricants. Fortunately, Uncle 
Sam’s battle wagons are practically immune 
to this kind of damage, because they are now 
MAGNETIC PLUG-equipped. 


Wy 





Magnetic Drain Plugs contain a pow- 
erful permanent magnet which aft- 
tracts and holds iron and steel par- 
ticles which are constantly formed by 
ordinary wear. 





Removal of these 
particles elimi- 
nates one of the 
most common 
causes of exces- 
sive wear. 


 — PLUGs are now available 
only for essential war equipment. 
Limited quantities of samples are 
available, however, for testing in all types of products. 
Write for full details and sample offer. 


LISLE CORPORATION, Box 1003, Clarinda, lowa 
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DRAIN PLUGS 
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MEN OF 
MACHINES 


Awoxe the recent 


appointments at Allis- 
Chalmers Mfg. Co., Mil- 
waukee, is that of J. 
Frank Roberts, replac- 
ing Dr. William Monroe 
White, _ internationally 
known’ engineer and 
manager of the hydraul- 
ic turbine department. 
Mr. Roberts was former- 
ly head hydraulic engi- 
neer of TVA. Back in 
1919 he joined Allis- 
Chalmers as a graduate 
engineer in the com- 
pany’s training course. 
He became office manager in the hydraulic department 
and remained in that capacity until 1927 when he left 
to join a Canadian public utility. In approximately ten 
years he joined the Tennessee Valley authority, which 
position he has left for his present post. 








Dr. White, who is retiring after thirty-one years with 
Allis-Chalmers, has engineered some of the largest hydro- 
electric installations in the world, including Niagara Falls, 
Boulder Dam and TVA. He joined the company in 191] 
from the I. P. Morris department of the Wm. Cramp & 
Son Ship & Engine Building Co. Dr. White is credited 
with about 50 patents on his many inventions. His work, 
both as an engineer and an author of engineering eae” 
is widely recognized. In 1930 Tulane university—his 
alma mater—presented him with an honorary doctorate 


MACHINE DrsicN—December, 1942 








ate 


nt 
oft 
en 


ch 
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SAF 
GLASS 


For years you’ve enjoyed the greater protection of Safety 
Glass in your automobile. Now, there are many ways you 
can put this same glass to work in your factory to help 
speed production for victory. 

In scores of plants today, you'll find machine tools 
equipped with eye shields made of Safety Glass. Workers 
are not only given added protection from flying particles, 
but also unrestricted vision for precision jobs. Operators 
feel a greater sense of security, they see better, their jobs 
go faster. 

The same advantages resulting from better vision and 
greater protection result when windows of crane cabs and 
steel mill pulpits are glazed with Safety Glass. In fore- 
men’s quarters, on factory doors—wherever both vision 
and greater safety must be considered—you'll find a prac- 
tical and profitable use for Safety Glass. 

Safety Glass is only one of many Libbey-Owens-Ford 
products which are of vital interest to industry in these 
critical days. In addition to its many applications in equip- 
ment required by the armed forces, glass is occupying an 
increasingly important place in the thinking of manu- 





facturers who are seeking a replacement for priority-scaroe 


materials for use in their products. 


Just Consider These Facts About Glass 


It has many qualities not found in combination in any 
other material. It can be furnished, thanks to new tech- 
niques perfected by Libbey-Owens-Ford, in bent shapes 
never before thought possible. It can be made transparent, 
translucent or opaque. It can be polished or coated. Its 
surfaces are enduring and acid-resisting. It is an electrical 
insulator. It can be made strong, highly resistant to im- 
pact and to thermal shock. It can be color-clear, or color- 
full. And it has a wide range of other physical and chemical 
properties that fit it for use for many special purposes. 


Quite likely in the complete line of Libbey -Owens - Ford 
products you will find a type of glass that will meet your 
production requirements. And next time you walk through 
your plant make a mental note of the places where you can 
profit by the added protection of Libbey-Owens-Ford 
Safety Glass. Write Libbey -Owens-Ford Glass Company, 
1362-A Nicholas Building, Toledo, Ohio. 











LIBBEY°OWENS* FORD 


QUALITY lal Glass PRODUCTS 
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| of science, and in 1940 he was named a Modern Pioneer 
Dr. White is a member of the American Society of Me. 
chanical Engineers, the American Society of Engineers 
and the Franklin institute, among others. 


\ ETERAN in the 


heating and _air-cond- 
tioning industry, Allen 
P. Livar has been ap- 
pointed chief engineer 
of the Airtemp division, 
Chrysler Corp. Since 
1937 he has served as 
chief heating engineer 
and has made outstand- 
ing contributions to 
design, manufacturing 
methods and field appli- 
cations. Before joining 
the Airtemp  organiza- 
tion, he designed the 
Richvar _ radiator _ pro- 
duced by Richmond Radiator Co. Mr. Livar, a native of 
Nashville, Tenn., graduated from Georgia School of Tech- 
nology with a mechanical engineering degree, specializing 
in refrigeration. He then joined the United States Navy 
with the rank of Ensign, assigned to engineering duty. After 
the war, he was connected with the United States Steel 
Corp., in charge of assembling 3000 horsepower marine en- 
gines. Mr. Livar entered the heating industry when he 
joined American Radiator Corp. in the company’s Birming- 
ham plant. In 1924 he served Pierce, Butler & Pierce, and 
two years later he joined the Trane Co. He became associ- 
ated with Richmond Radiator Co. in 1932, as vice presi- 
dent in charge of sales and chief engineer. When this com- y, 
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Do You Need Fractional H.P. i pany was absorbed by Reynolds Metals Co., he went to 
Motors to Meet a Government Reynolds as general manager of the air conditioning divi- 
d 
i 
i 
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! 
j 
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sion, where he remained until he joined Chrysler Airtemp 
as chief heating engineer in 1937. 





Contract?... we are now ina position to supply 
PILOT Fractional H.P. Motors ranging from 1/500 to 


| ¢ 
1/15 H.P. to all manufacturers who can furnish satis- 


Pror. E. L. Mivcette has been retained as consultant 
for American Engineering Co., Philadelphia. He remains 
at his post as professor of machine design at Polytech- 
nic Institute of Brooklyn. 


factory priority ratings. 

PILOT MOTORS have established an enviable repu- 
tation for efficient, dependable performance in hun- 
dreds of applications. They can and will do the same 


. 

ELMER Bimperc, formerly chief engineer, has been < 
named plant manager of Zenith Carburetor division of 

Bendix Aviation Corp., Detroit. 


« 


for you! 


4 
Write Today for Bulletin P-2341 giving complete 
details about these low-cost, easy-to-install Fractional 


H.P. Motors. : , , uae, 
oe E. E. Lunpserc, vice president in charge of enginee! 


ing, has been made director of Briggs Mfg. Co., su 
F. A. SMITH MANUFACTURING CO. y ing Howard Bonbright. 4 
201 DAVIS STREET ¢ 

PILOT DAN SAYS: “Get in th , 
ROCHESTER, N. Y. ein Capt. C. A. TREXEL, director of planning and design. 


Scrap—with your scrap! Every pound d 
of waste metal will help pound and A. AMIRIKIAN, design engineer, Bureau of Yards an 


the Axis into submission!” Docks, Navy Department, W ashington, jointly won a 
- James F. Lincoln Arc Welding Foundation grand “7 ; 
winning paper dealt with arc welding of caissons 10 




















. a =G naval dry docks. 
ae ‘ 
M 0 T 0 R S B. O. Austin of Westinghouse has been appointed com 
FRACTIONAL: H-P~- MOTORS | trol section engineer, with responsibility for design 
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“MORE AND MORE Production — 
| | “ON THE WAY” 
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ince 

as Stock removal. up to .060” or 075” at rates as .0002” to .0005”—bore accuracy within .0001” to 
eet | high as 65 cubic inches per hour, to generate = -0002”—removing sufficient stock to get the de- 
nd- correct size, straightness and roundness, is the sired results. Applications to ordnance have 
to _ dominant feature of Micromatic Honing. The included gun tube honing. before and after rifling 
ing _.. Micromatic Honing Process (available with Auto- pe hes se snag Bi —— maxing oie angen 
pli. ‘. matic Microsize for bores up to 2” iri diameter Se te hit ween ce 
so matic a CrOREO | Pp : — conditioning in placement of worn gun tubes up 
my and 6 long) will generate uniform size within to 16” caliber. 

the 

10- 

of Typical gun barrels regularly honed in 

oh- production by Micromatic equipment in- 

ng clude 50 caliber machine guns—20 milli- 

i] meter cannon, 37 millimeter cannon, as 

er well as other and larger calibers up to 

and including 16” and 18”, and from 30” 

“i up to 75 feet in length. 

5 

id * 

‘i- 

i- External honing of recoil piston rods gen- 

i erates accuracy within .0001” to .0003” 

“ and any desirable finish. 

7 

y 


Recoil cylinders Micromatic honed. Circu- 
lar illustration—looking down the bore. 
The regularity of the eccentric rings (a 
phenomenon of smooth surface finish) evi- 
dences round and straight accuracy gen- 
erated in typical ordnance applications 
within .0005” to .0007” as measured with 
both star and electric gauges. 


Ve 





Typical of tooling used for honing large 
caliber guns is this hydraulically actuated 
tool. This tool was designed for bores 18” 
in diameter, 62 feet long. 


(Gr et RO ET TE 





MICROMATIC HONE CORPORATION 


L 


[ees 2. MIUWAUEKEE AVE. DETROIT. MICHIGaAg 
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LEWELLEN 


Variable SPEED CONTROL 


TRANSMISSIONS « MOTOR PULLEYS 


@ Often results are amazing when 

Lewellen Speed Control is applied to a produc- 
tion machine! Consider what the “right speed 
at the right time” will do for your machines. 
You can count on product uniformity because 
production speed can be adjusted to meet vary- 
ing plant conditions and lack of uniformity in 
materials. Spoilage is reduced to a minimum. 
You get maximum machine output and unin- 
terrupted service—no belts or gears to change. 
Now that your production problems are so 
vital and because Lewellen Speed Control 
means so much to any fixed-speed machine, 


old or new—we urge you to let us help you. 
Why not Wire, Phone or Write, Topay? 


LEWELLEN MANUFACTURING CO. 
COLUMBUS, INDIANA 


Sizes from fractional 
to 40 h.p. Enclosed 


and open styles. 








development of certain war equipment at the Lima, 0. 
small motor division of the company. 


+ 


A. G. York of Watson-Stillman Co., Roselle, N. J., has 
been made a member of the valves and fittings commit. 
tee of the War Production Board. 


° 


WituuaM R. Tracy, chief of the Farm Machinery and 
Equipment branch, War Production Board, has resigned 
to accept a position in the Motor Transport division, War 
Department. Mr. Tracy was vice president of Pontige 
Motors division. 

SJ 

Rosert A. MILLER has been appointed head of the new 
engineering division of Agerstrand Corp., Muskegon, 
Mich. He formerly was assistant chief tool engineer, hoist 
division, Willys-Overland Co. 


o 


Dr. C. F. Burcess has recently been awarded the Ed: 
ward Goodrich Acheson medal and $1000 prize by the 
Electrochemical Society, which is the highest award in 
the field of electrochemistry. He is the inventor of the 
Burgess battery. 

¢ 

Dr. N. E. Woipman will head the newly organized 
aluminum and magnesium division of the American 
Foundrymen’s association. Dr. Woldman is chief metal- 
lurgical engineer, Eclipse Aviation division, Bendix Avia- 
tion Corp., Bendix, N. J. 

« 

H. V. Cogs has been elected president of the Ameri- 
can Society of Mechanical Engineers for 1943. He is vice 
president of Ford, Bacon & Davis Inc., New York. 

. 

STEvENS H. Hammonp has been named executive vice 
president and will also serve as chief of the executive staff 
at Whiting Corp., Harvey, Il. 

* 

DESMOND SPRAGUE, mechanical engineer, Sprague Spe- 
cialties Co., North Adams, Mass., has become a member 
of the engineering staff of the propeller division, Curtis- 
Wright Corp., Caldwell, N. J. 

. 

C. E. Werner has resigned from SKF Bearings Inc. to 
become chief engineer of the J. W. Hewitt Machinery 
Co., Neenah, Wis. 


+ 
Herman E. BAKKEN, assistant director of research, 
Aluminum Research Laboratories of Aluminum Co. 
America, New Kensington, Pa., has been made associale 


director. 
s 


Frank Epwarp FLynn has been elected president of 
the Association of Iron and Steel Engineers for 1943. Com 
nected with Republic Steel Corp., Warren, O., Mr. Flynn 
has had a long association with the steel industry. 

7 

A. W. Tuomas, previously connected with the construe 
tion machinery division of Chain Belt Co., Milwaukee 
has been made consultant for the construction ma 





division of the War Production Board. 
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‘a RBC Bearings are found on another production front, this 
ery time in a Canadian shipyard which is building Corvettes and 
Minesweepers to keep our vital sea lanes open. On this 
rch, Dominion Hoist & Shovel Co. Model 350 Crane, RBC 
of CYCLOPS Needle Bearings are given the important job of 
accurately meshing the gears of the horizontal reverse shaft 
assembly. RBC Bearings are distributed in Canada ex- 
clusively by Canadian SKF Co., Ltd., Montreal, Toronto, 


Winnipeg and Vancouver. 


ROLLER BEARING CO. of AMERICA 








A385 


TRENTON....NEW JERSEY 
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¥%& The Furnas Five Horsepower Magnetic 
Reversing Switch was the first to be de- 
signed as a single unit, instead of being 
made up of two separate contactors. 


This design made it possible to reduce the 
Switch to a very compact size without reduc- 


ing horsepower, quality or ruggedness. 


This improved Switch is suitable for the 

















most severe plugging duty and has an ex- 
ceptionally long life. The action is fast, 
due to light weight of moving elements. 


% Coils are so well designed that Switch 
can be operated 500 reversals per minute 


URNAS 


ELECTRIC 
COMPANY 


Tayi 


without undue heating of coils. 
Mechanical life of Switch is 
well over 5,000,000 cycles. 
Can be furnished for panel 







mounting or with standard or 


watertight enclosure. 


For complete informa- DRUM CO NT R 0 LL ER S 
tion, ask for Furnas ———— — —-- 3 
Bulletin 4216. Furnas Electric Co., SA TSR ea 


439 McKee St., Batavia, Illinois. itt aes. 
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Redesigned. Gun 


(Continued from Page 88) 


each part was closely controlled and the specifications 
for physical properties were established with these chemj- 
cal limitations in mind. In Taste II are shown the 
physical property requirements for the chassis parts, and 
in TABLE III the chemical analyses of the materials used. 

All the welds shown in the illustrations are single bead, 
plain-carbon steel, covered electrode, metallic-arc de- 
posits. For the frame proper, a low-carbon steel back-up 
strip is employed with little scarfing or other preparation 
of the welded joint required. Pickup of alloying elements 
from the alloy plate during welding assures weld metal 
physical properties comparable with the values charac- 
teristic of the plate material. Check tests give results 
similar to those shown in TaBLe I. 


Costs Are Compared 


Comparable total labor costs for riveted and for welded 
constructions were developed for the chassis. Estimates 
indicated that 282 man hours would be required for 
riveted construction and only 218 for welded construc- 
tion. A charge of $.004 per pound of metal for stress 
relieving was applied against the welded construction 
total labor charge. In these preliminary estimates, as- 
sumption was made that the material costs would be 
about the same and no effort to develop relative costs 
in terms of material diffe-ences was made. Based on an 
hourly rate of $1.20, this preliminary estimate indicated 
that a saving of $76.80 per chassis could be effected if 
welded construction were adopted. Actual costs of 
welded construction reported during May are shown in 
TABLE IV in comparison with the estimated welding costs. 


Top Carricge Redesign Also Stronger 


After the advantages of the welded construction ap- 
plied to the chassis had been developed, a study of the 
top carriage indicated that a welded design would be 
both cheaper and stronger. The redesigned top carriage 
weighs 200 pounds in comparison with a weight of 264 
pounds for the foreign model of riveted construction and 
a calculated weight of 317 pounds if riveted and of equiv- 
alent thickness. This top carriage is made by attaching 
the uprights to the turntable which is fabricated by the 
employment of pressed and formed parts welded to- 
gether. These parts are formed from the same quality 
steel used in the plate construction of the chassis. The 
high-strength, low-alloy steel plates forming the uprig:t 
box section are punched, placed in welding jigs, and 
edge and slot welded together. In Fig. 7 is shown - 
photograph indicating the general design features &™ 
ployed in the fabrication of the foreign model top caf 
riage. The different angle of mounting and the differ- 
ent bearing construction employed for the breech com 
nection are apparent as are the slot type welds used in 
joining the side plates to the internal stiffeners. The 

(Continued on Page 178) 
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Manufacturers and Licensors 


GEROTOR MAY 


Division of May Oil Burner Corp. 
Baltimore, Md. 














Type PV-11 3-way magnetic valve. 


HOW TO OBTAIN POSITIVE 
VALVE OPERATION ON MOVING 
AND VIBRATING MACHINE TOOLS 
AND OTHER HYDRAULIC DEVICES 





* 
GENERAL CONTROLS hi-g ELECTRIC VALVES are 
specially designed to provide positive opera- 
tion on moving machines, vibrating machinery. 


For use on airplanes, tanks, 
trucks, tractors, ships, railway 
cars, machine tools and other 
hydraulically operated devices. 
Compact, light weight, long 
lived, quick operating, low in 
energy consumption, unaffected 
by vibration, movement or ac- 
celeration. General Controls PV 
Series Valves include many 
types; pressures to 1500 lbs. or 
more can be handled. Requesi 
Bulletin S-304 for its complete 
description of PV Series. 

*hi-g—Trade Mark. Indicates high re- 


sistance to vibration, change of motion 
and acceleration. 





GENERAL CONTROLS 


801 ALLEN AVENUE + GLENDALE, CALIFORNIA 
Branch Offices: Boston * New York + Philadelphia 
Cleveland + Detroit * Chicago * Dallas * San Francisco 


} 
- 


GILBARCO 
COOLANT PUMPS 


re =} oY-}alet-\ 0) (- am 
ro hbhe=¥o) (= 





@ One of a complete line of pumps 
for all machining operations. 

e@ Built for twenty-four hours a day 
service. 

e@ Instantaneous coolant delivery, 
self-priming, never becomes air- 
bound. 

@ Does not build up pressure at 
slow speeds. 

@ Positive mechanical seal, ball 
bearings throughout — unharmed 
by running dry. 

@ Built by one of the country’s larg- 
est pump manufacturers. 

Write or wire for literature, prices 
and deliveries. 





MODEL CF 
Flanged Mounted 


GILBERT & BARKER MFG. CO. 


WEST SPRINGFIELD, MASS. 
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(Continued from Page 174) 
physical properties and chemical analyses of the steels 
used in the fabrication of the top carriage are presented in 
TaABLEs V and III. 

The preliminary estimated cost comparison for the 
riveted top carriage and actual costs for the welded one 
are shown in TABLE VI. 

The elevating arc is mounted at the bottom of the 
breech and engages a gear arrangement attached to the 
top carriage which permits the gun to elevate, as previous. 
ly mentioned, through an are of minus 5 degrees to plus 
90 degrees. Fig. 8 illustrates the two designs. Physical 
properties and chemical analyses of the steel parts used 
in the welded construction are shown in TaBLe VII and 
in TABLE III. 


Weight Saved in Elevating Arc Sector 


To eliminate cracking and to minimize distortion as a 
result of welding, all welds are staggered during deposi- 
tion. This precaution has been necessary particularly in 
view of the use of heat treated WD X4130 steel for the 
gear itself. The gear sector is stress relieved at 1150 
degrees Fahr. after welding and then machined. The 
same steel thickness is used in both the riveted and the 
welded sectors and this part offers a direct comparison as 
to the weight advantage of welding where additional 
strength is not required. The riveted construction be- 
cause of the presence of rivets weighs 42 pounds or 
3% pounds more than the welded sector. Such a weight 
advantage would have been common to most of the 
weldments in comparison with the riveted construction, 
had the same steel thickness been maintained. Prelimin- 
ary estimates showed a welding cost of $2.11 each for 
the welded gear sector in comparison with a cost of $2.96 
for assembly of the riveted construction. This amount 
included cost of stress relieving the weldment, which 
cost is not involved where riveting is used. The actual 
welding cost for the gear sector is $1.61 each, the lowered 
cost being due to more efficient handling and more 
rapid welding than had been estimated. 


Castings Welded to Tubing 


Axles of the foreign models were forged by upsetting 
the ends of solid steel bars and then machined as indi- 
cated in Fig. 9. Such a method of fabrication is rela- 
tively expensive, needlessly wasteful of material and 
slow in production. The axles used on the redesigned 
carriage are fabricated, employing WD 1035 tubing, cold 
drawn and finish annealed, to which cast steel heads are 
welded. These steel castings are purchased in accord- 
ance with Federal Specification QQ-S-681, Class 4, which 
requires a yield strength of 53,000 pounds per squale 
inch minimum, 85,000 pounds per square inch tensile 
strength, 22 percent elongation, and 35 percent reduc- 
tion of area. The chemical analysis of the cast heads is 
shown in TaBLe III. 

Weld joints are prepared by machining before welding. 
The axles are positioned and welding is accomplished by 


; nity mn 
using %4-inch covered electrode, carbon-molybdenu! 
, -* ails abor 
steel rods. Estimates indicated that material and labe 
r would be 


costs for an axle as made in the foreign manne 
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SPURS — HELICALS — BEVELS (s:raight & spiral) 
WORM GEARING —THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the gear 
components of many critical control de- 
vices essential to the war effort and this 
organization is proud of its contributions 


of such material in the program. 


With full production capacity scheduled 
far into the future, all new inquiries are 
now necessarily subordinated to _ these 
vitally important prior commitments. 
However, every urgent need will be given 


eareful consideration. 


ear Specialties 























FAUVER 


‘‘Bullseye”’ 
Adjustable 
Coolant Spouts 






ao. permit easy, finger-tip adjustment to 
any _ € or curve. Once set, they stay put. Available 
: oe ength, the ideal whip-end units for the coolant 
ion y lines you install on your machines—less costly, 
ene pe i less complicated than old fashioned pipe 
: wivel spouts. Rustproof, scaleproof, leakproof. 

our Customers will appreciate them—write for circular. 


J. N. FAUVER CO., INC. 


43 West Hancock Ave. Detroit, Michigan 


—— 
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| SEAL WASHER 


JOHN CRANE 
BELLOWS SEAL 
AND SPRING 


























Mee 
SELFLUBE 


POROUS BRONZE 
POROUS IRON 


BEARINGS 





* Successful bearing performance depends upon effi- 
cient lubrication. Selflube Porous Bearings simplify op- 
eration by providing efficient lubrication through the 
many thousands of tiny pores in the bearings, which 
store a large amount of oil and meter it to the surface, 
as required. This forms a protective oil cushion to 
maintain smooth, quiet operation and assure long, sat- 
isfactory bearing life. 


Selflube Bearings are ideal for many applications, 
especially those in which Iubrication is difficult to 
accomplish and maintain. Selflube Bearings provide 
the right amount of oil, when and where it is needed. 
Consult us on your bearing problems. 


Manufacturers of precision moulded products 





C FOR ALL 
Fast, clean , 

fa tt * 
Saws, of hi St salar 


zes made 


to your SPecifications 


CYMNCH - ¢ Cass AVE. 


DETROIT - MICHIGAN 
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$110 as contrasted with $42.08 for the tube and welded 
construction. Close-up views of the forged and of the 
welded constructions are shown in Fig. 9. 

Many other small parts used on the gun carriage were 
redesigned for welded construction. The foot plates 
seen in Fig. 3 are another example of the completeness 
of the redesign for welded construction. The plates are 
attached to the four jack screws which are used to sup- 
port and level the gun carriage while in firing position, 
A cost advantage of $.15 per plate in favor of the welded 
construction has been realized. 

Another small part redesigned to take full advantage 
of welding is the gun stay or support which holds the 
gun tube in a rigid position during travel. This gun stay 
is discernible in the illustrations of Fig. 1. Welding is also 
employed in the fabrication of the equilibrator tubes, 
the draw bar and the carriage platform. The English 
model also used welding in the fabrication of these parts. 


Weight Savings Are Summarized 


In TABLE VIII is shown a summary of the weights for 
the important redesigned welded sub-assemblies, the 
comparable weight for the English model and the calcu- 
lated weight of a riveted design having the same metal 
thickness as are present in the welded carriage. 

In view of the nature of many of the sub-contracts, 
it is not possible to show in a definite way the money 
savings that have resulted from the employment of weld- 
ed construction. From the information now at hand, the 
indicated saving is approximately $160 per gun carriage. 
This saving appears large until it is realized that the 
cost of materials, and the cost of the close machine work 
required on so many parts which are in no way influenced 


TaBLeE VIII 
Weight Comparisons 


Welded English-Rivtted Calculated-Riveted 

Part (Ib.) (Ib.) (Ib.) 
Chassis . ; 1084 824 1155 
Top Carriage . 800 264 317 
Gear Sector .. 38.5 42 42 
Front Axle . 114 97} 121 
Rear Axle . 114 84} 108 
Stake (4) ; 21.5 18 22 
Foot Plate (4) . 9.5 7.5 10 
Gun Stay 60.5 58.5 62 








+ As previously explained, these narts are not riveted but forged. 


by the welded design, makes the actual saving rather 
small in terms of the total cost of the gun carriage. 

In times as momentous as these, cost in itself cannot be 
a deciding factor in the determination of a particular 
Ordnance design. Speed of production and efficiency and 
reliability during field operation are of greater importance. 
Several design changes were incorporated in the gui 
carriage to improve operation and to increase produc- 
tion. In achieving these results, the most important 
change was the conversion from a riveted to a welded 
construction. 

Who knows but that the additional units made avail 
able through the ingenuity of designers and engineers, 
unwilling to follow slavishly a pattern that had been com 
sidered good enough by others, will not some day prove 
to be the deciding factor in achieving victory. Our pre* 
ent huge armament program undoubtedly offers many 
other examples of American inventiveness directed to 
this same end. 
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=—=DRIP PROOF = 
SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 











alley 


e Ball Bearing e 


MOTORS 





Leading 
Design 
Engineers 
a 


. . - because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Ball-Bearing Motors 
¥ to 75 Horsepower 











WAR PLANTS NEED G-E NEON GLOW 
LAMPS IN SCORES OF VITAL PLACES! 





TYPE S-14 G-F Glow 
Lamp is available in 3, 


) 5 : 
2!5, and 2-watt sizes. 


AR Plantscan use G-E Neon Glow 

lamps in scores of vital places... 
such as test lamps for electrical circuits, 
for synchronizing any two or more 
moving machines and checking speed, 
as indicators for fuses and for machines 
with small quiet motors which may run 
unnoticed, and as pilot lights to show 
location of switches, sprinkler valves, 
alarm boxes, emergency doorsand exits. 
They require little power, can operate 
on standby battery or generator service 
and stand up under shock or vibration. 
Maybe some vital equipment you make 
can be made more efficient with the help 
of glow lamps. Your electrical whole- 
saler can supply the complete line. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL ¢ ELECTRIC 


410 Eighth Street, Hoboken, N. J. 
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USE THE BESTS 


Lives depend on war jobs. . clean, 
snappy, no-blot drawings are vital 
Lives are more important than pennies — the way to 
save lives in this war is to speed production. Clean, 
snappy blueprints help... they keep production going 
top speed. Use Arkwright Tracing Cloth. This strong, 
uniform, specially-processed cloth is built for accurate, 
high-speed production. Run Arkwright through the 
blueprint machine time after time — it doesn’t tear, fray 
or curl. Don’t risk vital war drawings with tracing cloth 
that may become brittle or opaque with age. Arkwright 
permanency is an inexpensive guarantee of perfect 
work. Specify it next time. Arkwright Finishing Co., 
Providence, Rhode Island. 


rae 
Mectaust 


PENCIL 
TRACING 
CLOTH 





TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 
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SECRET OF 
TUTHILL PUMP 
DEPENDABILITY 


The inside story of Tuthill dependability 
can be summed up in two words: PRE- 
CISION MANUFACTURE. Hundreds of 
thousands of Tuthill Pumps in service 
prove that it takes skill, experience and 
production efficiency to create equipment 
so outstanding and dependable in per- 
formance. 


Today, more than ever, you need these 
precision ingredients. That’s why it will 
pay you to specify Tuthill positive dis- 
placement, internal-gear rotary pumps. 

















OLANT PUMPS... 
ois ... Capacities up to 50 g.p.m. 


RICATING PUMPS... . 
" ... Capacities up to 50 g.p.m. 


LIC PUMPS... . 
— ... Pressures to 400 ps... 


TRANSFER PUMPS ...- 
aan ..- Capacities to 200 g.p.m. 


L PUMPS... 
FUEL Ol ... Capacities to 50 g.p.m. 








Write for Tuthill Catalog 


Tuthilt PUMP COMPANY 


9392 EAST 95TH STREET @C Chicage 





ool 
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METALLIC EXTRUDED 
BELLOWS TUBING 


We manufacture HYDRON bellows and bellows assemblies ready for 
installation in steam traps, relief valves, temperature regulators, pressure 
regulators, air valves, and automatic temperature and pressure controls, 
including aircraft engine cooling systems, carburetors, and super-chargers. 
We also manufacture HYDRON extruded tubing for aircraft prestone 
radiators, oil coolers, inter-coolers, and after-coolers, for liquid-cooled and 
air-cooled motors. 





CHICAGO 564 E. FIRST ST., BOSTON DETROIT 
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CLIFFORD MANUFACTURING CO. 





Composite Stampings 


(Continued from Page 115) 


looked upon as generally the most suitable of all especially 
for comparatively small parts for they can be handled on 
an extremely high production basis on a conveyor-type 
continuous brazing furnace or even brazed in large quanti- 
ties in batch-type furnaces. 

Use of pins or rivets is also advantageous at times, A 
typical example of this method of joining stamped parts 
to make a composite is the hand-wheel built up of lamina- 
tions and shown in Fig. 6. This handwheel consists of 
five laminations blanked out from %-inch stock. The top 
piece carries a scale as shown, and the outside circumfer- 
ence of each lamination is notched to assure a ready grip. 

This unit formerly was made from solid aluminum bar 
stock on an automatic screw machine. As redesigned for 
stamping, the five laminations are blanked out on small 
presses at high speed and at the same time holes are 
punched for the insertion of rivets to join the laminations. 

As will be seen by referring to Fig. 6, changes in sec- 
tion are accomplished merely by varying the inside diam- 
eter of the hole punched in the laminations. To finish the 
handwheel after the laminations have been assembled by 
riveting, it is only necessary to thread internal diameter. 

While this particular example did not succeed in re- 
ducing the cost of manufacture, the cost being the same 
by both methods, it did substitute steel sheets for alumi- 
num bar stock, thus affording an important economy. At 
the same time, it released much automatic screw machine 
capacity for utilization in other critical work. 


Stampings Produce Better Parts 


It will be noted that all the examples of composite 
stampings described have the same dimensions at those 
points where the assembly must fit other parts as do those 
parts which they replace. In no instance has the compo- 
site stamping fulfilled the purpose of the part less satis- 
factorily than the original. In a number of instances it 
actually has been possible to produce a better part than 
previously. 

It will be appreciated that the examples constitute only 
a small cross section of the work being done by the Ord- 
nance Department to utilize the stamping capacity of the 
smaller manufacturers and to eliminate the needs for em- 
ploying critical machine tools and materials. 


Obviously it is not possible to disclose details of some 
of the most important examples of this method of re- 
design. However, it is possible to discuss two more ex 
amples of the type of work being done. Fig. 7 shows a 
fin locknut formerly made as a forging which was ma 
chined and threaded. Now it is a composite stamping: 
On an order for 2,000,000 units, this saving of critical 
machine tool time amounts to 100,000 machine hours. 
While it only requires 3 minutes to machine one fin lock- 
nut, the saving on this order alone means that 14 critical 
machine tools will be released for an entire year’s work t0 
help relieve any machining bottlenecks. 


In Fig. 8 is shown a suspension guide fitting that formet- 
ly was made from three individually machined forgings 
Now stamped steel parts assembled by copper brazing; the 
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all APPLICATIONS: | @ Gears made to order—large and small, 
Te ye oni special and standard—spiral bevel, straight 
1S. OUTBOARD bevel, herringbone, hypoid, spur, helical, 
C- eg worms and worm gears, differentials—all 
1 ROAD GRADERS made to the highest standards of quality 
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i BP This illustration shows how easily IDEAL Variable Speed 
is included in the design of Your Machines. Regardless of den- 
sity and size of materials, the speed control on this Packing Ma- 
chine permits tight packing. IDEAL Variable Speed can be ap- 
plied to your machines without changing their basic design. Pro- 
vides that wider range of production control so essential tocay! 

IMPORTANT FEATURES 


TRANSMISSION HANDBOOK 
¢ Both pulley halves move; 


— always in align- F R E Fe ‘ 


e Full belt contact at all 
driving diameters. 

e Infinitely variable speed; 
ratios up to 3 to 1. 





52 Page manual shows wide range of 
applications; contains valuable detailed 
+ V-Belt and Wide V-Belt engineering and reference data. Send 

Types. Sizes up to 8 H.P. for your copy. Experienced Trans- 
mission Engineers at your service. 


IDEAL COMMUTATOR DRESSER COMPANY 
1059 Park Avenue Sycamore, Illinois 
Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd. Montreal, Quebec. 

















CHACE Jhermosiatic 
») BIMETAL 
7 | C5 te 












BREAKER 


TS CO., DETROIT, MICHIGAN 





The Bull Dog Circuit Master is a combined switch 
and circuit breaker for the control of light and power 
circuits. In case of overload or short, the circuit is 
automatically opened through the thermal action of a 
small Chace Thermostatic Bimetal element engineered 
into the Circuit Master. For dependable, automatic 
movement, through thermal action, let Chace advise you 
regarding the most efficient type of bimetal to use. 


W.M. CHACE CoO. 


Beard Avenue - - - Detroit Mich. 
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part has been reduced from $2.35 per unit to only $ 68. 
a cost reduction of almost 70 per cent. 


To many readers the question will arise, “Why were not 
these parts and assemblies designed as stampings in the 
first place? Why was not this design work done long 
ago?” Here is the answer: ‘ 

Because the function of our arsenals is to develop 
improved designs, it is not desirable to freeze designs to 
permit tooling up for mass production in peacetime. Fy] 
flexibility must be retained in manufacturing processes 
to permit utilization of improvements as fast as they are 
developed. Thus conditions imposed upon the designers 
at our arsenals and in other sections of the Ordnance de- 
partment made it necessary to develop designs which lent 
themselves to production in small or comparatively small 
quantities. However, with the change to mass produc- 
tion of ordnance necessary to meet our war requirements, 
it now has become practical to redesign a good many 
parts. 

A primary consideration in practically every case of rede- 
signing a part from a forging or castings or from a part ma- 
chined from a solid piece of metal is to avoid tying up pro- 
duction equipment that could be utilized more effectively 
on other war work. For instance, gun parts, shell bodies, 
airplane engine parts, aircraft landing gear parts and 
many other similar items must be made as forgings to 
obtain the desired combination of high strength, im- 
pact resistance, light weight, correct fragmentation or 
other characteristics. This means a tremendous demand 
upon all of our forging facilities. 


Redesigning Releases Machine Tools 


Because machine tools are needed to finish castings and 
forgings, and since many parts can be made most effici- 
ently in automatic screw machines or in similar equip- 
ment, the machine tool capacity of the country is under a 
most severe burden. That is one of the primary reasons 
for changing many parts to stampings for, as has been 
shown, a good many comparatively complicated parts can 
be made as built up or composite stampings that require 
little or no machining due to the extreme accuracy to 
which the stamping and forming operations can be held. 

Ordnance department engineers are applying these pro- 
duction methods to complete assemblies with annual sav- 
ings like these: 


Steel 6,892,000 pounds 
Brass 3,870,000 pounds 
Copper a 1,120,000 pounds 
so a ee 100,000 pounds 
Machine time . 2,637,000 hours 

Material savings $750,000 


Applied to larger parts and larger assemblies, the results 
are expected to be even more startling. With thousands 
of acres of factory space and thousands of idle machines 
ready to lift the burden from overloaded machining, forg- 
ing and casting equipment, this design activity promises to 
be one of the most important means of increasing our wal 
output. 

Much credit is due Col. H. M. Reedall, Capt. Graves Taylor 
and Lieut. H. C. Wolf of the Cleveland District Ordnance Of- 
fice for their splendid cooperation in making the accompanying 


material available. Lieut. Wolf, in charge of this redesign 
work in the Cleveland district, was especially helpful. 
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From HERE to EVERYWHERE | yacwiné DESIGNERS APPS 
Ahlberg, Engineer! oH 





. 
Diefendorf gears are \3 


going into action with 
the armed forces every- 
where, under all condi- 
tions. They’re tough, 
strong, like the boys 


they‘re built to serve. 


DIEFENDORF GEAR CORP. 


SYRACUSE, N. Y. 





The mounting flange 


request. Write! 


this new 
Gusher Pump is comparatively large, 
so as to be interchangeable with 
larger size Gusher Pumps. Therefore, 
easily adaptable to changing types 
of machine production. Right or left 
discharge. 1/10 hip. 
through 4 pipe at 5 ft. head is 10 
g-p.m. Specifications and data on 


Capacity: 


~==~ RUTHMAN === 


GUSHER The Gusher line of 


COOLANT PUMPS 


vertical motor driven 
Coolant Pumps give 


you exclusive advantages and patented features. For instance, 
Ruthman gives you the Twin Equalized Intake type with hydro- 
static balance. This automatically cleans out intake chambers 
when discharge line is throttled. No building up pressure. Other 
exclusive features speed production. Gusher Pumps are recog- 


nized leaders. Write! 


THE RUTHMAN MACHINERY CO. 


1811 READING ROAD 





CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 
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D ESPITE 


TODAY S ABNORMAL CONDI- 
TIONS, AHLBERG ENGINEER- 
ING SERVICE is being 
maintained as usual. 
Bearing specialists are 
available in all twenty- 
three branches to help 
you with your immediate 
bearing problems. 


In addition a definite 
part of Ahlberg Engineer- 
ing Service is the assist- 
ance to bearing users in 
preparing for alteration 
of designs and the devel- 
opment of new products 
with a view to future con- 
ditions when new bear- 
ings are once again 
available for normal 
uses. 


IT IS AHLBERG’S DESIRE 
to make all its facilities 
available for the needs 
of peace as well as for 
the immediate problems 
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Federal Taperlock 


Plastic 
GAGE HANDLES 


Made of plastic material, Federal 
Taperlock Gage Handles are 
lighter than aluminum or any 
other metal generally used for 
gage handles. 

% Light weight makes them 
more sensitive to touch and re- 
duces fatigue caused by long 
continuous use. Plastic insulates 
gages from bodily heat helping 
safeguard accuracy. 

% Made to conform to dimen- 
sions accepted as standard for 
gages throughout the industry. 
They are marked for identifica- 
tion. with the same lettering 
stamps used in marking metal 
handles. 

*% Thecost is low... about half 
the cost of metal handles. They 
are available in 6 standard sizes, 
any quantity and without delay. 


FEDERAL TOOL CORPORATION 


3 North Leavitt Street, Chicago, Illinois 











In round-the-clock service 
THESE are tue PUMPS 
To KEEP Propuction CLIMBING 


a Geared - Vane - Centrifugal — a wide range. 


of sizes for various applications. 


. Brown & Sharpe Mfg. Co. 
Ade Serer, Echos U.S.A, 





BROWN ; SHARPE PUMPS 
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Malleable Iron Fills 
Wartime Needs 


(Continued from Page 98) 


solidification, as is the case with gray iron, hence the 
design needs to be scrutinized for possible sources of 
shrinkage cracks or porous metal, especially as the white 
iron is extremely brittle, in contrast to the tough malleable 
into which it is converted in the anneal. Also due to the 
brittleness of the original white iron, permanent molds 
are unsuitable unless for extremely simple shapes, green 
sand molds being used in nearly all malleable production. 
Malleable castings may be so advantageously produced in 
green sand that when conversion is made from a cast 
steel part, redesign may accomplish the elimination of a 
dry sand core, as shown in Fig. 6, the base core becoming 
unnecessary. Because of the complete change of metal 
structure in the annealed malleable, original shrinkage 
stresses are entirely absent from the final product. 


Wide Range of Sizes Possible 


Sections as thin as 1/16-inch and as thick as two inches 
can be readily formed in malleable, though preferably 
not in the same casting. With sections substantially in ex- 
cess of two inches special care is necessary to prevent 
formation of primary graphite in the original white iron 
casting. Size of individual castings ranges from a few 
ounces to several hundred pounds. 

Where bronze castings have been replaced by malleable, 
as in the examples shown in Fig. 2, it has been found pos- 
sible to retain essentially the same cutting speeds and feeds 
because of the excellent machinability of malleable. Ma- 
chining accuracy is also high because of the high elastic 
modulus (see TABLE II) resulting in minimum distortion 
when the piece is held for machining in a chuck or fixture. 

Through careful redesign it was possible to convert 
the part shown in Fig. 7 from aluminum to malleable 
with a weight increase of only 24 per cent in spite of the 
fact that malleable has more than two and a half times 
the density of aluminum. In this case conversion was 
dictated by the inability of the user to obtain aluminum 
due to low priority. 


Castings Can Be Reshaped 


Malleable castings which may have distorted during the 
annealing process can be brought back to accurate size 
by using a hammer or press, employing dies if the quan- 
tity warrants. When this is done, machining allowances 
may be greatly reduced and sometimes much machin- 
ing eliminated. Accuracy is also promoted by subject 
ing the casting to pressure for the purpose of providing 4 
flat locating surface for the initial machining operation. 

A striking example of how the ductility of malleable can 
be used to advantage in design is shown in Fig. 8. This 
ball and socket joint, formerly made in three parts in- 
cluding a top retaining cover, is now made in two parts 
with a series of fingers cast in the malleable base. As- 
sembly of the joint consists in simply installing the ball 


Macuine Desicn—December, 1942- 












$ of 
hite 
able 
the 
Ids 
een 
ion. 
| in 
rast 
fa 
ing 
tal 
ge 


es 





MACHINE Drsicn—December, 1942 


_, . A Sure Sign of 


THOROUGH 
COATING 


on “Buffalo” 
GALVANIZED 
WIRE CLOTH 


In all “Buffalo” galvan- 
ized after woven wire 
cloth, wherever cross 
wires meet there’s a swelling (node) of heavy zinc -the 
mark of the Hot Dip Process ... This is your guarantee 
of long life and freedom from rust... “Buffalo” galvan- 
izing gives smooth, bright coating even- 
ly distributed . . . Only highest grade 
zinc used ... All wire cloth is best grade 
of full gauge, uniform, 
plain steel wire woven 
accurately in the plant 
of this manufacturer. 
MADE BY THE MANUFACTURERS OF 


INDUSTRY'S FINEST WIRE CLOTH i fad 


alo WIRE WORKS 23: 


40-page Catalog 
and Data Book 
No. Il-AM FREE 





oe ON REQUEST. 





ESTABLISHED 1869 AS SCHEELER'S SONS 


430 TERRACE BUFFALO, N. Y. 





The ENTRANCE tej 
PRECISION MANUFACTURE 





SPECIAL SERVICES 


Precision Grinding 
(Internal—E xternal-Ce nterless) 
Flat Lapping 
Cylindrical Lapping 


STANDARDIZED STOCK ITEM;3 
Drill Jig Bushings 
Dowel Pins 
Liner Pins and Bushings 
Screw Machine Reamers 





L 4 Fi : Limit Gages 
apped Fits for High Pressure Use (Plain Plug and Ring, Snap, Thread Plug) 
Hardened and Ground Precision Parts Lightwave M ing Equipment 


ACME INDUSTRIAL CO. 


211 N. LAFLIN ST. CHICAGO, ILLINOIS 
MONTroe 4122 











GETTINGA G& 


The ground battery for aircraft which supplies 
auxiliary current for starting engines or testing radio 
and control devices is often connected to the plane 
through this Cannon Connector. By this means the 
batteries on the plane are relieved of the extra load of 
starting cold motors and their charge may be saved 
for the necessary functions while in flight. 

A small third terminal shown in these fittings is 
used to operate a signaling device so that the pilot may 
know when the ground battery has been disconnected. 

This is only one of thousands of specialized electri- 
cal connectors built by Cannon. All are precision 
built and embody many features that aid the men 
who use them. They are all backed by a quarter cen- 
tury of experience in the electrical specialty business. 


CANNON SERVES MANY INDUSTRIES 
The aircraft industry is only one user of Cannon Con- 
nectors. They are standard equipment in radio, tele- 
vision, sound studios and theatres. They are used in 
geophysical reseach, railroad rolling stock and in count- 
less fields where dependable connections are needed. 


Pony Express Battery Cart, 
manufactured by Rocky 
Mountain Steel Products 
Company, Los Angeles, fea- 
tures 12 and 24 volt service 
handled through 2 sets of 
cables. Large plugs with 4 
contacts are special Cannon 
Type M-1 Connectors. 
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CANNON 
ELECTRIC 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto, Canada 














































e SPUR 

e BEVEL 

. @ HELICAL 
e SPLINE 
e WORM 
e SPECIAL 


Although we are making many 
times as many gears in 1942 as 
we did in ’41... you'll find no let 
down in Cincinnati Gear precision 
++» performance or quality. 


It’s our job to make gears . . 

it’s the job we know best. This 
statement is being proved in 
hundreds of plants in production 
for victory. 





THE CINCINNATI GEAR COMPANY 


‘“‘Gears ... Good Gears Only”’ 


1825 Reading Road # Cincinnati, Ohio 


only in actual performance is the back- 
ground of spring manufacture revealed 


RESEARCH AND EXPERIENCE 
COMPETENT ENGINEERING 
LABORATORY Controlled Materials 
SCIENTIFIC PRODUCTION Methods 
MODERN FACILITIES 


PROPER HEAT TREATMENT 


VIGILANT INSPECTION 


B-G-R Springs, Wire Forms, and Small Stamp- 
ings are built to function accurately and 
safely, when the going is tough. Play 
safe by specifying B-G-R Springs 


BARNES -GIBSON- RAYMOND 


DIVISION OF ASSOC. SPRING CORPORATION 


DETROIT = two rants ror ANN ARBOR 


SERVICE 





188 






































element and bending the fingers in a press so as to retain 
the ball element. 

For pipe fittings and valves, cupola malleable (Tazz I) 
is particularly well adapted. Although somewhat lower jp 
strength and ductility, it has more fluidity and less shrink. 
age, also excellent machinability due to higher carbon 
content. The fluidity and shrinkage characteristics fy. 
cilitate the production of castings which are tight under 
water and steam pressure. 

Pearlitic malleable is finding increasing application jp 
war machines for parts requiring high strength and abra. 
sion resistance. In pearlitic malleable some of the carbon 
is combined as carbide, forming with the ferrite a pearl. 
itic structure. This means that the matrix, instead of be. 
ing carbon-free iron, is essentially carbon steel with a 
carbon content varying according to the properties de- 
sired. When combined carbon content is high enough, 
the material may be heat treated like steel, and production 
methods such as flame-hardening have been successfully 
employed. Tentative specifications have been issued for 
pearlitic malleable iron castings and are given in Taste 
Ill. 


TABLE III 


Pearlitic Malleable Specifications' 


Ordnance Dep’t. Spec. AXS-623, Class AandC BandD E 
Tensile strength, min (psi) . 75,000 65,000 60,000 
Yield strength, min (psi) . 60,000 50,000 48,000 


Elong. min (per cent in 2 in.) 5 8 10 
Brinell hardness number 241-187 207-163 179-140 


1Tentative. 





Alloy malleable irons in which no pearlite is present 
also have been developed for special purposes where high 
strength, wear resistance and other properties are needed. 
Alloying elements are of such a nature as to strengthen 
the ferrite and possibly also to permit some form of heat 
treatment. Of these, copper and molybdenum are used 
on a commercial scale. 

Because the heat of fusion welding changes the struc- 
ture and physical properties of malleable iron, castings 
so welded must be subsequently reannealed. With this 
restriction, gas and arc welding with special electrodes 
may then be used. If reannealing is impossible, bronze- 
welding is preferred, the method being similar to that used 
for gray cast iron. Prior to malleablizing, white iron cast- 
ings can be resistance-welded, or may be gas-welded using 
electrodes of the same composition as the iron. After an- 
nealing, such welds are practically indistinguishable from 
the base metal. 

Due to extensive mechanization, malleable foundries 
are well organized for the production of castings in quan- 
tity. Because the foundry engineers are familiar with 
their own production methods, they often can suggest 
small changes in design which may greatly accelerate 
production, cut weight and cost, and improve the accuracy 
and soundness of castings. It therefore behooves the de- 
signer to take advantage of the accumulated experience of 
the foundries and work in close cooperation with them. 

Macuine Desicn acknowledges with appreciation the 4s 
sistance of the following organizations in the preparation of 
this article: Belle City Malleable Iron Co. (Fig. 2); Lake City 
Malleable Co. (Figs. 6, 7 and 8); and the Malleable Found- 
ers Society (Figs. 3, 4 and 5). 
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Pennsylvania ,Transformer Co. 
ecifics eee? 
jibsiloy SILVER-NICKEL CONTACTS 


, STEEL SPRINGS 

; SLIDING CONTACT JAWS 

3. CONTACT BUTTONS 
(Both sides of jaws) 


Gibsiloy 1/32” thick 
covers entire ace 
and ends of sliding 
contact jaws 


Gibsiloy double 


contact button 


in their new 

Straight line transformer Tap Changer for 
Power Transformers 
FEATURES: 


r: Low, constant contact resistance 
2. Hard low wear—on 100,000 operation life test 
3. No galling under heavy sliding pressure 
Investigate the advantages of Gibsiloy contacts for appli- 
cation in your product Your inquiries will receive’ immedi- 
ate attention 


. , 
we 
/Manufsachu hed Oy 


Gipson Etectric COMPANY 


8355 Frankstown Ave., Pittsburgh (21), Pa. 








Why KENNAMETAL tates 


JUMP CUTS and HIGH BRINELL steels | 


@ Because of its superior ultimate transverse rupture 
strength and its 58,000,000 Ibs./sq. in. modulus of elasticity, 
KENNAMETAL is the number one tool for rough turning jobs, 
interrupted cuts, and machining operations on steels heat- 
treated to 550 Brinell hardness. 


Why This is Important To You .. . | 


Since KENNAMETAL effectively machines these hardened 
metals, annealing, re-hardening, straightening, and grinding 
Operations are frequently unnecessary. 


For boring, turning, and facing operations use 
KENNAMETAL tools for increased production. 


Write for your copy of the new Kennametal Catalog, 
No. 43, giving the name of your company. 


“INVENTED AND MANUFACTURED IN U.S.A. 


MSKENNA METALS (@ 


146 LLOYD AVE., LATROBE, PA. 









MACHINE Drsicgn—December, 1942 





RACI 


VARIABLE 
VOLUME 
HYDRAULIC 
PUMPS 


USED FOR IMPORTANT 
DEFENSE PRODUCTION 


With production paramount in 
every efficient plant, RACINE Vari- 
able Volume Hydraulic Pumps and 
RACINE Valves are used to main- 
tain peak performance. Manufac- 
turers depend upon RACINE as an 
economical and efficient source of 
hydraulic power and to give their 
equipment a reserve power to meet 
present day severe operating con- 
ditions. 


RACINE Variable Volume Pumps 
are of the rotary vane type. Com- 
plete hydraulic balancing of impeller 
vanes provides a smooth flow of 
oil of any desired pressure from 50 
to 1000 Ibs. per sq. in. Automatic 
volume control instantly regulates 
the flow of oil to the exact amount 
required by the circuit . . . no by- 
pass valves or relief valves are re- 
quired as in constant volume pump 
circuits. Any maximum volumes of 
oil desired are available from 0 to 
12, 20, and 30 gallons per minute. 






Illustrated are some of the pres- 
sing and forming machines which 
use RACINE equipment. RACINE’S 
Hydraulic engineering staff will be 
glad to work with you on your 
hydraulic problems. From their 
many years of experience in the 
hydraulic field they may be able 
to suggest simplifications or recom- 
mend equipment. Write today for 
2 full information. 


HIGH SPEED TUBE BENDING PRESS 


RACINE TOOL & MACHINE CO. 


1773 STATE STREET * RACINE, WISCONSIN 
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Brady-Penrod 
Centrifugal 


COOLANT PUMPS 


AS HIGH AS 70% HYDRAULIC EFFICIENCY! 


fODEL 3} Keep machines going—production 
high — with BRADY-PENROD 
coolant and circulatory pumps, 
motor-driven. Equal _ efficiency 
maintained pumping water or light 
oil. Five models available, with 
separate ratings established at 400 
aaa 750 SSU, 1250 SSU, 2000 


We will design special pumps to 
meet your requirements or special 
mounting brackets that will fit our 
pumps to your machines. 

¥% H.P. motor replaces % H.P. through 


superior pump design. All motors have 20% 
surplus power. 


Capacities: 14” to 2” pipe, 4 to 100 gallons 
get minute. Pressure up to 100 feet head. 
pecial models for larger capacities. 


SEND FOR FREE BULLETIN 














INC. 
MUNCIE, INDIANA 


BRADY-PENROD, 
1216 W. SECOND ST. 


fer Srain- NOISELESS! 


SPUR 
BEVEL 
WORM 

HELICAL 
INTERNAL 


CHARACTERISTICS OF 


ABART *"cu7°" GEARS 


Made in any materials, to your specifications. 
machine tools, and larger equipment. Long gear 
engineering experience and ample facilities especially 
qualify Abart to meet your needs—exactly. No 
stocks. Send B/P for estimate. 


For instruments, 


TURN IN 


YOUR 


ABART SPEED REDUCERS: Many types. Lightest per are 


h.p. delivered. Ask for Catalog. 





GEAR AND MACHINE CO. 


MANUFACTURERS OF 


Speed Reducer éSeary 





4821 WESTIO"™ ST CHICAGO ILLINOIS 
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Stress Raiser Effects 


(Concluded from Page 107) 


tempering temperatures but not below some finite, megs. | 
urable value. A minimum value of notch ductility was 
reached for any of the steels investigated on tempering | 
at a temperature of approximately 600 degrees Fahr, 
while tempering at 400 degrees Fahr. yielded somewhat 
higher values. 


Until now, such a relation has not been observed jn 
any static test; but a minimum of “toughness” is ascribed 
to steels tempered at temperatures close to 600 degrees 
Fahr. on the basis of notched bar impact tests. To in. 
vestigate such a correlation, a few impact tests were car. 
ried out on heat treated bars of the SAE 3140 steed 
provided with two types of notches. The results of these 
tests, Fig. 11, show svch a minimum for a tempering 
temperature of about 600 degrees Fahr. They also in. 
dicate that a sharp circular notch is more severe in im- 
pact tests than the more conventional wedge type notch 
with a fillet. 


Static and Dynamic Energies Compared 


The values of impact energy might be made compar- 
able to the results of the static tests on notched bars by 
forming a composite value of the static characteristics 
which also has the dimensions of energy. This is the 
product of notch strength and notch ductility, which has 
been calculated for the SAE 3140 steel bars provided with 
5 and 80 per cent notches, Fig. 12. In the range where 30 
per cent notched bar yield reliable values, that is, for 
tempering temperatures above 800 degrees Fahr., the 
static, Fig. 12, and the dynamic energy, Fig. 11, depend 
upon the tempering temperature in much the same man- 
ner. The static conditions for low tempering temper 
tures have been represented only for the 5 per cent 
notched bars, which also show a similar trend but a slight 
displacement of the temperature of minimum energy to 
a lower temperature in comparison with the impact tests. 
Thus, this comparison shows that the much discussed re- 
sults of notched bar impact tests are mainly determined 
bv notching and only to a minor extent by the high speed 
of testing. 

In order to check the effect of quenching temperature, 
a few specimens of the SAE 2340 steel were quenched 
from 1600 and 1750 degrees Fahr. The ultimate strength, 
elongation, and contraction in area of the unnotched bats 
were not visibly affected by the quenching temperature. 
This fact has been previously observed and cannot be 
explained as it is well known that the quenching tem 
perature, which determines the austenitic grain size, af- 
fects the performance of a steel and its notch impact 
toughness to a considerable extent. This effect is a 
parent, however, in the case of the notch strength. The 
region of notch brittleness extends further in the direc 
tion of higher tempering temperatures when the harden: 
ing temperature is higher. Here again is an indication 
of the inability of the ordinary tensile properties to ™ 
veal the practical performance characteristics of a ™* 
terial, whereas these differences in materials are mor 
readily distinguished by a notched bar tensile test. 
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HYDRAU Ic PRESSURE GENERATOR | HAS. 


THESE OUTSTANDING FEATURES: 


1.—Tapered roller bearings maintain a 
positive mechanical separation between 
cylinder rotor and central valve spindle. 


2.—Take-up adjustment of tapered 
bearings is provided to maintain initial 
pre-loading for life. This is accomp- 
lished from outside of pump, without 


dismantling. 


Write for bulletin 411 giving full details 


HYDRO-PCWER SYSTEMS, INC. 


Division of The Hydraulic Press Manufacturing Company 


Mount Gilead, Ohio, U. S. A. 
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HYDRO-POWER 


Radial Pumps 
Excel in 
Dependability 
and. Efficient 
Operation 






















































.. it is versatile, smooth, 
dependable, and easy to apply 


te Noble & Westbrook Shell Marking Machine illus- 
trates how simply and effectively a Hanna Cylinder can 
be used to apply power — power that is dependable, 
easily controlled and economical. 

Throughout industry there are thousands of Hanna 
Cylinders at work on machines and equipment because 
they simplify and improve operation; they save time and 
labor; they help increase production. Wherever safe, 
reliable mechanical power is needed, they can deliver it— 
either direct, through a lever, toggle, or other mechanical 
arrangement. Study these illustrations of fundamental 
movements and you will probably find they suggest adap- 
tations for the use of Hanna Cylinder Power, on your 
machines or in your plant. 

Write for catalog 230, or, if you wish, an Engineer 
will help you apply Hanna Cylinders to advantage. 


HANNA ENGINEERING WORKS “7c clipes 


1765 ELSTON AVENUE . CHICAGO, ILLINOIS Air HOISTS 
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AVAILABLE 


TAM 


(F.C.T.) FERRO-CARBON-TITANIUM 


FOR DEOXIDATION 


TAM 


40% FERRO-TITANIUM 


FOR STAINLESS STEEL 


TAM 


FOUNDRY FERRO-TITANIUM 


FOR IRON AND STEEL 











There is no scarcity of TAM Titanium 
Alloys. Our expanded facilities enable 
us to fill orders for all requirements. 






‘N “TIRCONIUM \ TITANIUM oS 
\ PRODUCTS 








(ANIUM ALLOYS 
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PROMPT SHIPMENT! 


Hydraulic 
Infinitely Variable Delivery 


DUAL-VANE 
PUMPS 


@ High Operating Pressures 
(Up to 1000 Ibs. per sq. in.) 
Infinitely Variable Delivery — 
(0 to 4 gpm) 

Shock-Proof 

DUAL Balanced 

(Rotor balance; vane bale 
Long Life 

Quiet Operation 
Simplicity of Design 

No Overheating 
Automatic Compensation 


for Wear 


DUAL-VANE 
infinitely variable 
delivery vane 
pump is compact, 
easily installed, 
easily serviced. 
The adjustment 
screw for varying 
delivery is atright. 


c H | ADJUSTMENT ASSEMBLY 1. IS USED ON STANDARD LEFT ee 
Bal HAND PUMPS—AS SHOWN. GALLONS 
PER MINUTE 
ADJUSTMENT ASSEMBLY 2. IS USED ON RIGHT HAND PUMPS 
IN WHICH THE DIRECTION OF ROTATION IS REVERSED. A san aes 


TAP | TAP | TAP | %4DEEP) —.001 “| Af = Ill ADJUSTMENT ASSEMBLYS 1. AND 2. ARE USED FOR GREATER 3 , GALLONS a 
| | ; th ei VOLUME CONTROL. REFER TO R.P.M. CHART. SPER MINUTE | 


111%. %-14 | VYe-27| H%-16 245 | 1.0625 %e x Yu 3.500 | " 
PIPE | PIPE PIPE | TAP | +.000 | +-0000 “nurr | +.000 


You can get this standard pump now. _ changing mounting designs. DUAL-VANE 
The type of mounting should permit it construction permits it to do work 
to be used asreplacement without that conventional pumps cannot do. 


Our engineering and manufacturing departments are particularly interested 
in helping you solve the more zncommon type of hydraulic problem. 


HYDRA~ Sf o7H! py iB 




















It’s Time to 


Look at Motor 

















>You Can Save with 


tee 


A olom a: ts SAVED | 





1. In most applications, an 1800 rpm motor with 2. When you buy an 1800 rpm instead of 450 rpm 


Texrope Drive will ably do the job of a lower- 15 hp squirrel-cage motor, for example, 600 |b of 
speed, direct-connected motor ... and give you critical materials are saved. And you save well over 
exactly the speed you want — at lower cost! $200—with the drive figured in! This saving is typical. 


»>You Can Save with Single-Speed Instead of 





1. Infrequently needed speed changes can be had 2. With the Allis-Chalmers Vari-Pitch Sheave, y™ 


by changing from one size motor sheave to another. can increase or decrease speed by adjusting sheave 
By juggling complete drives, speeds can be changed diameter, as above. Within limits, an unbroken 
over the full range — from 1:1 to 7:1. series of speeds can be obtained. 
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High-Speed Instead of 
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Take a Fresh 





















Low-Speed Motors... 


3. Note that efficiency rises from 79% for a 450 
tpm motor to 87.5% for a 1800 rpm motor. Com- 
paring power consumption, the 1800 rpm motor 
Saves you over 30 kw/24 hr, day. 


Multi-Speed Motors... 


se 
Fa 


* 


3. Allis-Chalmers Vari-Pitch Speed Changer gives 
you infinite changes at the turn of a wheel — within 
3.75 to 1. It’s the most compact, flexible variable- 
Speed transmission available. 
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| WAR FORCES HIGHER 
’\ EFFICIENCIES... 








It was good business in peacetime to 
use — as widely as possible — high- 
speed motors with Allis-Chalmers 
Texrope Drives...and single-speed 
motors with Allis-Chalmers Vari- 
Pitch Sheaves and Speed-Changers. 
And it’s clearer every day that those 
material and money-saving practices 
are vital practices in time of war! 





ODAY the whole picture of buying and 

applying motors has changed. Note at 
the left how much you can save for your 
country and yourself with high and single- 
speed motors made flexible by Texrope Drives. 

As America’s only builder of both elec- 
tric motors and V-belt drives,* Allis-Chal- 
mers has long advocated the proper combin- 
ing of motor and V-belt drive. 

And today you benefit from Allis- 
Chalmers’ vast, pioneering experience in this 
field when you ask for and get the right 
combination of Lo-Maintenance Motor and 
Texrope Drive! Call your nearby district 
office. Or write ALLIS-CHALMERS MFG. 
Co. MILWAUKEE, WISCONSIN. 


A 1560 


*Allis-Chalmers originated the Multiple 
V-Belt Drive and Vari-Pitch Sheaves. 






WE PLAN FOR 


PEACE 


VICTORY 


= 


13 






































MANUAL STARTERS 


Give your war-driven machines the right “START” — keep 
them under safe CONTROL — hold them to emergency 
peaks without risk of motor overloads! Let ARROW- 
H « H Switches carry this load of responsibility for 
your production. 


Thermal overload protection for motors up to 712 H.P., 
IN, {| 440-550 Volts, sizes “0” and “1”. Available in reversing and 
anually two-speed types, mechanically interlocked. Handy front- 
operating manual control, with “Start” — “Stop-Reset” 
operated Push Buttons. 
Across-the-Line Type (“RT”); straight-line linkage me- 
chanism, — no wipe on contacts, minimum of mechanical 
wear. Contacts silver to silver butt type; movable contacts 
full- floating, self-adjusting. NEMA Type 1 housing, also 
dust and weather-proof. Refer to Catalog 9-M for listings 
or write our Free Engineering Service for control layouts. 


“INDUSTRIAL CONTROL DIVISION 
THE ARROW - HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 
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For Faster War Production 


PLEXIGLAS 


TECHNICAL LITERATURE ROMM & HAAS COMPANY + wassincTon 
* 


The booklets and bulletins illustrated on this miei 
page contain the latest technical information 
on PLEXIGLAS, and many suggestions for 
designing, fabricating, installing and main- 
taining acrylic plastic parts. They are part 
of the campaign now being conducted by 
Rohm & Haas to provide engineers and execu- 
tives with every fact needed to produce qual- 
ity PLEXIGLAS war products in the shortest 
possible time. 

If any of the bulletins listed below will help 
you in your war work, Rohm & Haas, pioneer 
manufacturers of acrylic plastics, will gladly 
fill your needs. Write on your letterhead. 

TECHNICAL BOOKLETS 
GENERAL PLEXIGLAS BOOKLET 
OPTICAL PROPERTIES MANUAL 

PLEXIGLAS FABRICATING MANUAL 

METHODS OF INSTALLATION MANUAL 

TECHNICAL BULLETINS re Specification: 

MATERIALS, SUPPLIES & EQUIPMENT FOR r 
FABRICATING PLEXIGLAS 
SPECIFICATION OF TOLERANCES FOR PLEXI. 
GLAS SHEETS & FABRICATED PARTS 
MECHANICAL AND ELECTRICAL PROPERTIES 
OF PLEXIGLAS & CRYSTALITE 
PLEXIGLAS: FOGGING, FROSTING & DE-ICING 
PLEXIGLAS: THERMAL PROPERTIES 
PLEXIGLAS: WATER ABSORPTION DATA 
PHYSICAL PROPERTIES OF PLEXIGLAS: 
HARDNESS 


PHYSICAL PROPERTIES OF PLEXIGLAS: 
COLD FLOW 
CLEANERS & POLISHES FOR PLEXIGLAS 
PAINTS FOR PLEXIGLAS 
DYEING OF PLEXIGLAS RODS & SHEETS 
Prexicias is the trade-mark, Reg. U. S. Pat. 


Off., for the acrylic resin thermoplastic sheets 
manufactured by the Rohm & Haas Company. 





Plexiglas Transpe 





ROHM & HAAS COk 


COMPANY 


W ASHIN . ¢ 
\. PHILADE 





PLEXIGLAS 


WATER ABSOPPTION Data 





H}ROHM & HAAS COMPANY & 


WASHINGTON SQUARE, PHILADELPHIA, PA. 


Manufact , “fete ; 
urers of Leather and Textile Specialties and Finishes. . Enzymes . . Crystal-Clear Acrylic Plastics. . Synthetic Insecticides. . Fungicides. . and other Industrial Chemicals 
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You get an idea of what we're driving at in 
talking about the wide flexibility of Hy- 
drOILics when you view some of the amazing 
variety of pressing jobs it is handling. Of 
course, HydrOILics is doing all the. every- 
day, run-of-mine jobs production men are 
familiar with — doing them with greater ac- 


is how HydrOlILics gives you an inside track 
in solving new production problems and im- 
proving on older methods. HydrOlILics is ex- 
ceptionally flexible because it uses oil to 
transmit power and motion, and this fluid 
transmission makes it readily and accurately 
adaptable to an endless variety of operations. 


It is this angle of HydrOILics that makes it 
Industry's new right hand. 


curacy of power, speed and control. But what 
we especially want to call to your attention 




















ue [2 i 


A HydrOILic press that assembles keys and 
timing gears on automotive crankshafts is 
one example (Fig. 2). A crankshaft is locked 
in position, keys are fed into the press through 
special magazines, four special cylinders as- 
semble the two keys, and the timing gear is 
pressed into place by the ram. If a gear or 
any one of the keys fails to fit exactly, all of 
the pieces are automatically rejected. 


A third press, too intricate to de- 
scribe here in much detail, hydro- 
statically tests the pressure ports 
of cylinder heads, automatically 
rejecting any that aren't up to 
scratch. A shield on the press 
ram completely encloses the cast- 
ings during the tests, safeguarding 
the operator in case of a fracture. 


Another example is a HydrOlILic 
press with special straightening 
centers and indicator gauges cali- 
brated in thousandths of an inch 
(Fig. 1). It quickly straightens 
minute irregularities in hardened 
steel transmission shafts, checking 
the. shafts accurately right along 
with the straightening operation. 


But why not let us get specific about how HydrOlLics can improve your own production? Write 
us for any information you desire, or call your Denison representative. And ask for your copy of 
the new catalog on Denison’s full line of versatile, standard HydrOILic Presses. Ranging up to 100 
tons in capacity, they handle dozens of production jobs with more efficient power, speed and control. 
And for your convenience, we've included 12 full pages of frequently used engineering tables, indexed 
for quick reference. Your engineering department will want this data. Write today! 


THE DENISON ENGINEERING COMPANY 
1156 DUBLIN ROAD, COLUMBUS, OHIO 














How McNeil Akron Tire Presses 


use Ohio PRECISION Gewu 


TO HELP “KEEP ’EM ROLLING” 


The bewildering rubber shortage ballyhoo has wholly obscured 
the fact that tire plants are continuing their day-in-day-out 
production at greater speeds than ever before. Jeeps, army 
trucks and guns have an insatiable appetite for tires. So, many 
of the leading tire plants are depending on speedy McNEIL 
AKRON curing presses to help them meet their high daily quotas. 

On the McNeil Akron press, a special Ohio Gear worm and 
worm wheel transmits power from the high torque motor to 
identical crank gears located at the ends of the shaft shown 
just back of the molds. These crank gears provide the motion 
which opens and closes the huge molds, automatically strip- 
ping the tires from the molds in the opening operation. 

“We have been using OHIO GEARS exclusively,”’ say officials 
of the McNeil Machine & Engineering Co., ‘‘because they have 
proved so satisfactory and because OHIO GEAR engineers have 
cooperated so fully with our own engineering department in 
working out the types of transmission needed for our equip- 
ment. We've found OHIO GEAR CO. highly satisfactory too, 
from a price and delivery standpoint.” 

Transmitting power in tire curing operations is another way 
in which OHIO GEAR engineering skill and manufacturing 
experience is contributing to industry’s huge war effort. 


THE OHIO GEAR oo. 


1338 E. 79th Street ° Cleveland, Ohio 
18 





*New York City, N. Y. 
Patron Transmission Co. 
154-156 Grand Street 
New ENGLAND 
George G. Pragst 
332 Main St., Pawtucket, R. I. 
*Los ANGELES, CALIF. 
J 


W. Minder Chain & Gear Co. 


927 Santa Fe Avenue 


GRAND Rapips, MICH. 
W. H. Slaughter 
1924 Madison Ave., S. E. 


*PITTSBURGH, PA. 


Standard Machinists Supply Co. 


South 2nd and McKean Street 


Detroit, MIcH. 
George P. Coulter 
322 Curtiss Building 


*Stocks carried. 





* 


*MINNEAPOLIS, MINN. 
Industrial Supply Co. 
717 S. Eighth Street 
BuFFALo, N. Y. 
F. E. Allen, 2665 Main St. 
*Kansas City, Mo. 
Kansas City Rubber & Belting Co. 
712 Delaware Street 
*SAN FRANCISCO, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 
LoutsviL_e, Ky 
Alfred Halliday, 330 Starks Bldg. 
*INDIANAPOLIS, IND. 
, Young 
715 Fort Wayne Avenue 
St. Louis, Mo. 
St. Louis Tool Co. 
2319 N. Ninth Street 
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Bring your Spring Problems to us! 
Here’s expert help to speed up 


your war production 


AR is Hell—and no one knows it 

better than the design engineer 
called upon to furnish springs for modern 
fighting equipment. 

Springs for such application must with- 
stand stresses unheard of in peacetime. 
They must often fit niggardly limits of 
space and weight. They must function 
efficiently under incredible extremes of 
temperature, weather and atmosphere. 
And they must stand up in service on 
battlefields in every corner of the globe— 
on burning deserts, in steamy jungles, in 
the frozen spaces of the stratosphere, 
amid the salty spray of every sea. 

These requirements impose problems 
the designer has seldom faced before. His 


job is made more difficult by the fact that 
shortages of critical alloying elements 
constantly tend to befuddle his choice of 
the proper steel for the purpose. That is 
why the help of our spring specialists can 
be so valuable right now. 

These men, as recognized authorities 
in spring engineering, have collaborated 
in providing correct springs for every 
type of equipment America produces for 
war. Springs for tank and airplane can- 
non, for anti-aircraft guns, for projectiles, 
bombs, land mines, torpedoes, for preci- 
sion instruments of all kinds. Their com- 
petent assistance is placed freely at your 
disposal. We welcome the opportunity to 
work with you. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors « United States Steel Export Company, New York 


Bom. 


se 


FIRST IN WAR... 


FIRST IN PEACE... 


WES Umerican Gh 
Sounge 


PUNITED STATES STEEL 














NCE he was known as rejector 

Riley and that meant trouble-- 
trouble for him—shut-down on the 
assembly line—and slow-down of the 
company’s war effort. 


How they simplified 


the £4 of beepeclor Riley 


products and parts. And INSUROK 
Precision Plastics have been the 
means of successfully meeting many 
a tough specification—of speeding 
up production that might otherwise 
be delayed. 


If youhavea problem which molded 
or laminated plastics might solve— 





INSUROK and the experience of Richardson 
Plasticians ore helping war products pro- 
ducers by: 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 








to 100 
230 v. 
Circuit 
throw. 
115 of 
ternall 
tion rf 
(Bulle 


é ieee availa 

But that —_ oe Richardson = “pong Re capes “a ©: Geditadins ecccemenins. doubl. 
Plasticians and the contractor's engi- which years of experience might be 6: Seiten edt ete eats tee ne 
neers started working together—be- _ beneficial, write us. other important jobs. justel 


fore the part was made of Molded 
INSUROK. 


In hundreds of ways, Richardson 
Plasticians have helped scores of 
manufacturers win acceptance and 
enthusiastic approval for their war 


The Richardson Company, Melrose 
Park, Illinois; Lockland, Ohio; New 
Brunswick, New Jersey; Indianapolis, 
Indiana. Sales Offices: 75 West Street, 
New York City; G. M. Building, 
Detroit, Michigan. 





5. Providing greater latitude for de- 
signers. 


6. Doing things that “‘can't be done.” 


7. Aiding in improved machine and 
product performance. 

















MADE AND SOLD ONLY BY THE RICHARDSON COMPANY 
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HOW YOUR MACHINES CAN GIVE 


1. MORE SKILLED MAN-HOURS 


2. GREATER PLANT OUTPUT 
with Ean Tolyyily G-E TIMERS 


G-E timers relieve skilled operators 
of nonproductive clock-watching work. FOR 
@ Make timing operations accurate and 

independent of operators’ experience. i ike)iqa 
@Control speed of machines and con- 

veyors to suit the skill of operators. ‘ SKILLED heating and washing processes) after 
@ Warm up furnaces and similar equip- workers leave. @ Co-ordinate the opera- 
ment before work, so operators can MAN-HOURS tion of separate machines for continu. 
put in a full day. ous production. 
















G-E timers eliminate waste and 
spoilage caused by under- and over- 
timing. @ Keep motors on the line in 
spite of momentary power interrup- 
tions. @Complete operations (such as 
















FOR 
GREATER 
MACHINE 
OUTPUT 





































VACUUM-TUBE TIMER 
CR7504 


Capacitor-timed, non-re- 
peat-type timer. Six types 
give over-all timing range 
of 0.045 second to 120 
seconds. Stepless operation from 5% to 
100% of maximum time. Voltage—115, 
230. Frequency—25 or 50/60 cycles; also 
for d-c operation. Circuit arrangement— 
single-pole, double-throw. Contact rating— 
1 amp at 115 v; 0.5 amp at 230 v. 
External time set. Requires two timers 
independently adjustable for repeating 
operation. (Bulletin GEA-2902.) 


TSA-14 CYCLIC TIMER 


Telechron motor timed. 
Timing range from 10 
seconds (total cycle) to 
1 hour (total cycle). Con- 
tinuously repeats a cycle of opening 
and closing contacts. Stepless opera- 
tion from 1° to 99% of maximum 
time. Voltage—115 or 230 v. Frequency 
—25, 50, or 60 cycles. Circuit arrange- 
ment—single-pole, double-throw. Con- 
tact rating—10 amp at either 115 or 
230 volts. Timer set internally. Re- 
peats ON and OFF at selected time 
continuously. (Bulletin GEA-2963.) 


















TSA-10 INTERVAL TIMER 


Telechron motor timed. Tim- 
ing range from 0-5 seconds 
to 0-6 hours. Stepless varia- 
tions of interval from 0% 
to 100% of maximum time. Voltage—115; 
230 v. Frequency—25, 50, or 60 cycles. 
Circuit arrangement—single-pole, single- 
throw. Contact rating—1l1 amp at either 
115 or 230 volts. Timer can be set ex- 
ternally or internally. Repeating opera- 
tion requires another contact at zero. 
(Bulletin GEA-1771.) 



























































T-44 GENERAL-PURPOSE TIME SWITCH 


Telechron motor timed. Opens and closes circuit at 
predetermined times. Astronomic dial for ON-OFF 
operation at dusk and dawn; skips ON operation 
for selected days. Minimum time interval—45 
minutes. Maximum voltage—230. Frequency—25, 


CR2820 TIME-DELAY RELAY 


Telechron motor timed, interval type. Timing 
range from 4 seconds to 2 hours. Adjustment range 
from 10% to 100% of maximum time; steps ap- 
proximate 5% of maximum time. Maximum volt- 
age—600. Frequency—25, 50, or 60 cycles; also 





available for d-c operation. Circuit arrangement —single-pole, 50, or 60 cycles. Circuit arrangement —single-pole, single-throw; 
double-throw. Contact rating—15 amp at either 115 v or 230 v. single-pole, double-throw; double-pole, single throw; double- 
Internal time setting. Requires two timers (independently ad- pole, double-throw. Contact rating—35 amp at either 115 v or 
justable) for repeating operation. (Bulletin GEA-2616.) B 230 v. (Bulletin GEA-1427.) 





SEND FOR FURTHER INFORMATION 
We IS YOURS A SPECIAL PROBLEM ? General Electric, Sec. D676-10 


Schenectady, N. Y. 
The Navy “E”, for Excellence, has 


dese ewerded te I'd like more information about your timers. P. 
Electric it: © a one with a special timing problem, the aia Bog 4s on checked: 


DnmNnn® coved oquipment nearest G-E office will be glad to help. 0 GEA-1771 2 GEA-2902 (] GEA-; 
0 GEA-2963 0 GES-2616 


GENERAL G6) ELECTRIC ia ee 


Whenever you would like assistance 
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He'll live!...to fight again 






N THE oil-slicked waters of a darkened sea, one of ou 

fighting airmen is forced down. Miles from nowhere- 
nothing more than a dot on a limitless expanse of ocea 
—the pilot’s life could well be despaired of, were it no 
for the swift rescue boats whose ever-watchful patrol 
saves valuable fighting men to fight again. 


These crash boats are ready for any emergency, and 
their ability to get there—in a hurry—is both a tribute 
their sleek design and to the highly efficient engines 
which power them. Behind the whirling propellers which 
speed these craft through the water are gears—Foote Bros. 
gears of such extreme precision that until a short time 
ago, they were considered a laboratory product. 


But engines for rescue boats and torpedo boats- 
engines for fighters, bombers and aerial freighters, called 
for gears in such quantities that only mass production 
methods could supply the demand. 


And today these ‘jewels of power transmission” areflow: 
ing out in ever-increasing quantities to speed America’s 
fighting forces—in the air and on the waves—to Victory. 

The new manufacturing techniques, and new ways 0! 
coupling extreme precision with mass production devel: 
oped in the plant of Foote Bros. mean more and better 
aircraft and marine engines. These same lessons applied 
the world of tomorrow will mean better machines, mort 
compact and more efficient machines produced at costs 
that promise greater savings to America’s manufacturets. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5301 South Western Boulevard 
CHICAGO 


\ 


CDTE BROS 


Boller Poucr Traviomirsion Wanough Boller Leds 













to desiqn the power 
transmission for a’mechanized mop!" 


This machine, whose every function is inter-related, offered these three problems: 










Driving: power must be 
used efficiently— 
through long or short 
center distances. 







1e of our 






































where— Speed ratios of brush, 
of ocea conveyors, elevators, 
rs * . 
pin : must be maintained ac- 
| curately. 
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ibute to f Conveyors and eleva- 
engines tors must work contin- 
$ which vously with little main- 
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boats- 
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devel- 
better F E i ce 
lied to @ Baldwin roller chain belts were used on this intricate street 
, more sweeper because they provide 98.6% efficiency; positive mainte- 
t Costs nance of speed ratios; great ability to absorb shock and equal 
— efficiency whether operating on long or short centers. Finally, 
TION and of equal interest to your customers as well as to yourself, 
. ‘ Baldwin roller chain belts transmit 
they are easy to install or repair. power between shafts with nearly 100% 
Call the Baldwin man to cooperate with your engineering staff efficiency, yet absorb shocks and stand 
— ‘ ° ° - up under conditions of heat, abrasion 
when designing machinery which involves problems of driving, ng corrosion that seriously impair other 






timing or conveying. Baldwin-Duckworth Division of Chain Belt power transmission media. 
Company, 320 Plainfield Street, Springfield, Mass. > ¢ 


/ 
Fos™ sown 


ROLLER CHAIN BELTS 
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Since the invention of the Madison-Kipp hi-high pressure For many vital Ordnance components, the hi-high pres- 
casting process the possibilities for Aluminum die casting sure process established Aluminum die castings as the most 
usage has been vastly extended. For some of the largest satisfactory and most economical specification. Aluminum 
civilian projects in Aluminum, hi-high pressure castings is a light, cheap metal. The Madison-Kipp hi-high pres- 
were adopted to the exclusion of all other types of cast- sure process makes possible a wide application of it — and 
ings because of their high quality and performance. probably to your own requirements. 


MADISON-KIPP CORPORATION 


204 Waubesa Street, Madison, Wis., U. S. A. 


Complete DIE CASTING SERVICE - FRESH OIL 


LUBRICATORS + HIGH SPEED AIR TOOLS 
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Deepfreeze Santocel Cascade Industrial 
Chilling Unit. Capable of maintaining 
temperatures as low as —120° Fahrenheit. 





















How to Use 
Sub-zero Temperatures 
in Metal Working 


. . . Deepfreeze Metal Chilling 
Increases Production Efficiency 
in Fabricating Tool Steel, Bronze, 
Brass, Aluminum and Magne- 


sium Parts... 


ANY long-recognized metal 
working problems are finding 
solution in industry’s newest helper — 


Metal Chilling. Among its unlimited 
uses are the following: 


Shrinking of Metal at —100° F. to —120° F. 
has made it possible to assemble bearings and 
similar parts requiring a press-fit by merely 
slipping them into position . .. eliminates 
spoilage caused by 
“pounding” bearings 
into place... 
time caused by delay in 
replacing bearings... 
saves cost of expensive 
equipment. 


saves 





Another application is in chilling aluminum 
alloy rivets 17S-T and 24S-T to retard aging. 
Rivets can be kept soft enough for driving for 
a period of over two weeks. 


Testing of Metals at —100° F.to —120° F. 
has made it possible to study the reac- 
tions of aircraft instru- 
ments to stratosphere 
flying. Aircraft engine 
lubricants can also be 
pretested for sub-zero 
flying. Tests are usually 
conducted over a 6 or 





8-hour freezing period. 


Treating of Metal at —100° F. to —120° F. 
will produce combinations of hardness, strength 
and ductility not obtainable by ordinary hard- 
ening or tempering. 
“For treatment of high- 
speed tem per- 
atures colder than 
—150° F. are ineffec- 
Temperatures 


steel, 


tive. 
warmer than —100° F. 





are also ineffective.” 
The Deepfreeze Cascade Unit is capable of 
maintaining — 120° F., making it ideal for the 
proper treatment of high-speed steel. 
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Removes 1000 BI; 


Per Hour at —12(°; 


Effects Savings Up To 39g»; 
Per Year Over Dry leg 


In addition to eliminating the inco 
of handling dry ice, the Deepfreeze Cascaj 
Chilling Unit produces and maintains He. 
perature substantially 29 degrees colder, Li 
oratory tests prove that the cost for removing 
1000 B.t.u.’s per 24-hour day over a period ¢ 
one year with dry ice is $3000.00, as compar 
to the $175.00 electric ent Consumption i 
the Deepfreeze over the same period of tine 


THE DEEPFREEZE STANDARD CAScay 
INDUSTRIAL CHILLING UNIT has a civ 
ing chamber 24” in diameter by 30" dey 
It is equipped with two motors and two cop. 
pressors of the silent-valve-head, water-coole; 
piston type. It has a heat absorbing capaciy 
equivalent to 196 lbs. of dry ice per 24-hoy 
day under similar operating conditions. 

The same standard unit can be furnished 
deep or deeper. 


Special 
Units 
Designed 
for 
Specific 
Needs 


In addition 10 
the standar 
Deepfreeze units, special units can be designe! 
to suit specific applications. Extra deep chilling 
compartments have been furnished for shriak- 
ing airplane retractable landing gear parts is 
assembly. Many other designs are being fu: 
nished, each to suit a specific problem. 

Other special designs have been furnish 
for desiccating blood plasma, shell freezing 
blood plasma, and for testing aircraft inst 
ments at all flying levels and temperatures. 





FREE ENGINEERING 
ASSISTANCE 
Deepfreeze engineers are available 
to assist you in obtaining the ad- 
vantages of sub-zero metal condi- 
tioning. Send us an outline of your 
problems, together with parts or 
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How to calculate Rate of 
Heat Flow through Metallic Walls 
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As a result of work done by INco Technical 
Service, a new booklet, “Heat Transfer 
through Metallic Walls,” has recently been 
printed. 

It explains in detail how to calculate heat 
transfer, and covers conductance values of 
film, seale, and condensing vapor film. It 
also includes tables on thermal conductiv- 
ity of various metals, conductance ranges 
for metallic walls and films and other 
phases of the subject. 















A valuable section of “Heat Transfer 
through Metallic Walls” consists of charts 
on heat transfer co-efficients for 11 different 
metals: 


Copper Lead 

Aluminum (2S) Cupro Nickel (70-30) 
Red Brass (85-15) Monel 

Admiralty Brass Inconel 

Mild Steel (SAE 1020) Stainless Steel (Type 430) 
Nickel Stainless Steel 


(Types 304, 316, 321) 


In addition to the information contained in 
this bulletin, Inco Technical Service will 
gladly furnish personal assistance in the 
solution of specific heat transfer problems. 

For copies of “Heat Transfer through 
Metallic Walls” please mail the coupon 
below. 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 
























» 
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THE INTERNATIONAL NicKEL ComPANy, INc. 
67 Wall Street, New York, N. Y. 


Gentlemen: 


Please send me............ copies of your bulletin, 
“Heat Transfer through Metallic Walls” to: 











@ A—— H—-—, Engineer for 
munitions firm. By using Hack- 
ney Special Deep Drawn 
Shapes we were able to step 
up production. They were 
easier to handle—and through 
their use it was possible to 
eliminate other operations. 
Many times Hackney welding 
and deep drawing have been 
of substantial aid on other manufacturing proc- 
esses. Then, too, Hackney Deep Drawn Shapes 
or Shells assured increased strength while they 
reduced overall weight. 


@ J/—— C—-, Engineer for an 
airplane parts manufacturer. 
Our business calls for pre- 
cision work. That’s why we 
use Pressed Steel Tank Com- 
pany Shapes. Hackney shapes 
assure a smooth finish, uni- 
form thickness and temper. 
Also, all possibilities of flaws 
or laminations are eliminated 
in the finished product. 








b A 
® B—— W—_, Engineer, *j 
Chemical Concern. The 

advantages of Hackney 
Deep Drawn Shapes and 
Shells have caused us to 
specify them for years. 
We know we are dealing 
with experience when 


we come to Pressed Steel 





® D—— M—-, Engineer, 
Process Industry. We have been 
able to solve many of our en- 
gineering problems by the 
use of Hackney Special Deep 
Drawn Shapes or Shells. I 
would advise anyone having 














Tank Company. They a problem involving the use 24" 
have been specialists in of Seamless Deep Drawn 
the manufacture of Seam- Tubes, Shells, special cylin- 

less Deep Drawn Shapes and Shells for more drical shapes or pressure 

than 40 years. We know that they have dies tanks to write to Pressed Steel 

and equipment to handle shapes and shells Tank Company. Their long 

classed as “‘out of the ordinary.” They have years of experience make it possible for 

been made as small as one quart and as large Hackney engineers to make many important sug- 

as 110 gallon capacity. gestions. And, of course, there is no obligation. iy 


MILWAUKEE FOS 


& 


PRESSED STEEL TANK COMPANY 


General Offices and Plants: 14353 South 66th Street, Milwaukee, Wisconsin 


HACKNEY DEEP-DRAWN SHAPES AND SHELLS 
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“General | GEAR” 


IS A FIGHTER TOO... 


* He’s the guy that makes the 

Jeeps Jump... He’s also the 

BIG-WORKS in the tank, bat- 

tleship or airplane...in fact 

GEAR AND PINION he’s the BIG-WORKS in any 
; Power-saving or Power-driv- 
ing Machinery. HE’S GOTTA 

3) cole) Mmm Ol am-lael>lilrcelitels) 

of many years of Gear Mak- 

ing Experience is going to 

keep him fighting and to 

help keep all of us on top. 


\ 


~ 
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BOE ST., CHICAGO, ILLINOIS 


SET OF WORM GEARS 


A SET OF PLANETARY GEARS 


MACHINE Drsicn—December, 1942 

























to help YOU da 


in the production of 
STAINLESS PARTS! 


HINTS on how to get the most from every poun 





of Stainless Steel you use. 


TIPS on how to increase production, how to do the 
job better. 


You and your men no doubt know many short-cuts asa 
result of your experience in fabricating Stainless Steel. We'd 
like to help you add to that knowledge by giving you the 


benefit of our experience in solving Stainless problems. 





So we are passing along some of the suggestions collected 
from Carpenter metallurgists, research men and service \ 
representatives. Most of these men have devoted a gool 1 
part of their lives to solving Stainless problems. Today, 
through their efforts, better and faster fabricating methods “Fell 


are available to war production plants. 


In many of these plants, Carpenter men are being asked to | Tell 


° ° ° unc 
solve special corrosion and heat resistance problems. .. and Pach 
then work out faster fabricating methods. Because time is -~ 

the 1 
short, they can not be everywhere at once. But much of prob 
colid 


their experience can be made available to you through 


these pages, and by correspondence with the mill. . . Write 





us about your specific Stainless problems. 
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: 30,000 Pounds 
of Stainless! Re-Check Layouts 
bs. of Stainless | 
5.000 lbs. of nar- : now! 
cs Strip — for making Keep your skeleton scrap losses to 
mber of parts! Saver an absolute minimum. Spend a 
{ vital metal, and the few hours now to re-check ayouts 
o slit ant handle on jobs that are stamped from 
use of narrow Strip- The results wil be well 
yere Shect ‘worthwhile eae in terms of metal 
conserved and time saved. 





«Much scrap- So happy: 


Tools? 
Check Your Rejects -~° 
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to Your Supplier -+° 

Tell your supplier about your nalysis of your 

punch press yroblems, your : | pricant set-up will 

machining difficulties an¢ high point the way t© etting rid of headache such as wrin 

yercentage of rejects- He made oduction Bi A com- die. Tearing and galling can also 

the material you use, and can w of procedure can doa result from using off-siz materia 
of good, ou boost output an¢ But whenever rejects are high, 1 

uch - needed metals pays you tocheck all along the line. 


robably offer plenty 
colid help and useful ‘nformation. 
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Aircraft Aluminum and Stee) 
Parts and Sub-Assemblies 


Anything in Sheet Steel 2 Pre-Fabricated Ship Parts = Conversion of forgings and 


No. 8 to 30 Gauge he and Ship Furniture | Castings and Machined Parts 
ee to Sheet Metal 





Aircraft: Capacity available in Aircraft Division for Aluminum 
= parts and sub-assemblies. 


Alert Management, Skilled 
Workers, Complete Facilities 


Sheet Steel: 42 years experience in fabricating steel—over two 
= years on special war products. 


3 Ships: Experienced Lyon Engineers are working daily with archi- 
* tects and ship builders on pre-fabricated parts and furniture. 













Conversion—Forgings, Castings and Machined Parts: Proven 
ability to adapt sheet metal machines and experience to redesign of 
“bottle-neck’’ processes. One typical conversion saving 210,000 
machine tool hours. 
5 Know-How: Experienced development, design and engineering 
= staffs. Complete toolrooms in all plants. Send for book, ‘‘Craftsmen 
in War Production.” 


LYON METAL PRODUCTS, INCORPORATED 


General Offices 8172 Madison Avenue, Aurora, Illinois 


Sales and District Offices Manned by Experienced Engineers in All Principal Cities 
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LYON METAL PRODUCTS, INCORPORATED 


$2 ; MACHINE Desicn—December, 1942 








BEARINGS THAT FLY 
"| Must Have What. Taken 
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This remarkable 


newtestingdevice @& : ; : J 
ae tele Gn, Giention IN foe} del-) at-Vo)h ol blor-teloyeMbbeMb ect -Lolol-bebl 


that permit aircraft cal history has ever demanded so 
engines to be op- 


aa much from bearings of the size 
and weight of those supplied by 

Jsibbehebele me Co) amb celolo(-)eeMM-bbce)¢-biam-set 

| } a wai : : gines. New and unprecedented 
limits are imposed on all opera- 
ioKoyet- mob elm del-Meeet-pehbbt-Lolabba-Me) an del-t-1-) 
bearings. If unusual requirements 

| today involve a bearing problem, 
Jsibbetebelem-> 401-3 al-selol-¥-b elem d-s-[e)bb dol-1-) 

can aid you. The Bunting Brass 

& Bronze Company, Toledo, Ohio. 
Warehouses in All Principal Cities. 
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Whether you build them or we build them, control panels assembled from standard 
Square D units are compact, neat appearing and dependable, because every 
device is specifically designed for machine tool service. Listed in the Square D 
catalog are many complete lines of contactors, starters, relays, timers and 

accessories for the control of machine tool electrical functions. 
Each unit, while designed to do its own job properly, is also physically propor- 
tioned for easy combination with other units in.making up control panels. Uniform 
construction and regularity of shape and size assure com- 
pactness, pleasing appearance and complete accessibility. 
Square D's line of D.C. control parallels its A.C. equip- 
ment in completeness and versatility. Thus, you can look 
to Square D for almost any machine tool control require- 
ment, whether it be standard or special, A.C., D.C., or a 

combination of both. 





SQUARE J] COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 
KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
IN CRNADR: SQUARE 0 COMPANY CANADA LIMITED, TORONTO, ONTARIO 
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k—the Months 
—the Years 


give you the : 
In quieter times, performance was 


Low-down 
measured in hours, months, years, 
Now, minutes are the unit. Cleveland 
Worm Gear Speed Reducers make 
every minute count by keeping 
machines in continuous operation. 


You no doubt have been impressed 
by the frequent comment “we have 
no shutdowns,” by others who have 
bought scores or hundreds of 
Clevelands. 


‘dl 
; Many of these customers installed 
their first Cleveland Units 15 to 20 
years ago on applications subject to 
heavy shock loads, yet have had no 
need for replacement or maintenance 
at any time. 


Count on Clevelands to keep your 
machines going. The same caliber 
of Engineering ability that has devel- 
oped standard and special Cleveland 
Worm Gear Speed Reducers for 30 
years, is available for applying them 
to the equipme:t you build. 


The Cleveland Worm & Gear Co., 
3265 E. 80th Street, Cleveland, Ohio. 


Affiliate: The Farval Corporation, Centralized 
Systems of Lubrication 


In Canada: PEACOCK BROTHERS LIMITED 





¢ 
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PRESSURE 
REGULATOR 


128 ©) 99.6053) 2 
CONNECTION 


EXPANSION 
VALVE 


FUEL) PUMP 


4 OD 2 © 2 om as Oe 
REGULATOR 


SHAFT SEAL 





New products created, old products improved . . . designers in practically every field 
use Sylphon Bellows to advantage. 

In Sylphon Thermostat Assemblies, for instance, this amazing metal diaphragm helps 
solve the problems of temperature control in refrigeration, heating, air conditioning 


and industrial processing. 
As highly efficient diaphragms used to convert pressure effects into controlled move- 
ment in instruments, appliances and machines of various types . . . as flexible seals, 


expansion chambers, rotating shaft seals, packless glands and for endless similar pur- 
poses, the Sylphon Seamless Metal Bellows is constantly replac’ 1g less durable, less 
dependable materials in the products of leading manufacturers. 

Sylphon Bellows were picneered 40 years ago by The Fulton Sylphon Co. Tried and 
proved, many millions of units are now in service. Quite possibly you have a pr oblem 
which finds its right answer in Sylphon Bellows—the modern ‘Miracle in Metal. 
Write today for Bulletin XC-535 











THE FULTON SYLPHON CO. 


KNOXVILLE, TENNESSEPs. 


a me 
Representatives in All Principal Cities in U. S. A. and in Montreal Gfaady and London, England 





MAcHINE Drsicn—December, 1942 39 

















SEUUVMUUNUUNNNIUNUOUNUALANLQOULUDUUUULUUOUUULC000LURLUUAS LLOEGR AALS IUULUCHUOLUUDLUUDALUUUAGO LUO iil UUULLULAMUULUOUAAULUULA UAL tL ULL 


Now You Have 


19 Sources of Supply for 
Phillips Recessed Head Screws 








TT 














AMERICAN SCREW COMPANY THE CHARLES PARKER COMPANY 
Providence, Rhode Island Meriden, Connecticut 
THE BRISTOL COMPANY PARKER-KALON CORPORATION 
Waterbury, Connecticut New York, New York 
CENTRAL SCREW COMPANY PAWTUCKET SCREW COMPANY 
Chicago, Illinois Pawtucket, Rhode Island 
CHANDLER PRODUCTS CORP. PHEOLL MANUFACTURING COMPANY 


Cleveland, Ohio Chicago, Illinois 


CONTINENTAL SCREW COMPANY _ RUSSELL, BURDSALL & WARD 


New Bedford, Massach 
ew Bedford, Massachusetts BOLT & NUT COMPANY 
THE CORBIN SCREW CORPORATION Port Chester, New York 


New Britain, Connecticut 


INTERNATIONAL SCREW COMPANY 
Detroit, Michigan 


THE LAMSON & SESSIONS COMPANY 


SCOVILL MANUFACTURING CO. 
Waterbury, Connecticut 


SHAKEPROOF INC. 


Cleveland. Ohio Chicago, Illinois 
THE NATIONAL SCREW & MFG. CO. THE SOUTHINGTON HARDWARE MFG. CO. 
Cleveland, Ohio Southington, Connecticut 
NEW ENGLAND SCREW COMPANY WHITNEY SCREW CORPORATION 
Keene, New Hampshire Nashua, New Hampshire 










Your screw requirements can be met without delay — with genuine 
fast-starting, quick-driving, tight-seating Phillips Recessed Head 
Screws. WHAT ABOUT DRIVERS? There are 44 sources of supply 
for PHILLIPS DRIVERS plus general hardware and mill supply 
distribution. 


RGET 
gr tent —. 
COST LESS TO USE! 


PHILLIPS RECESSED HEAD SCREWS 


GIVE YOU Z fer 7 (SPEED AT LOWER COST) 


WOOD SCREWS ° MACHINE SCREWS ° SHEET METAL SCREWS ° STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS ° SCREWS WITH LOCK WASHERS 
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sTUCK IN A STUFFING BOX | wit 
TILL HE READ AN AD LIKE THIS( > Ve y My 


4. ~i 






We can’t tell you the product, for that’s 
a military secret. 

We can tell you the problem, for you 
may have one like it. 



















With stuffing box space limited, the ma- 
chine builder wondered, ‘‘Are 11%4”" O.D. x 
y, I.D. Vee packings practicable with a 
5’ diameter piston rod; what minimum 
number will seal 2250 Ibs. of oil pressure at 
normal room temperatures?”’ Also, ‘What | _ 
size adapter rings?” 

Just then, an issue of this magazine ar- 
rived, carrying an ad telling how Graton & 
Knight Packing Engineers helped a designer 
in a jam at the “‘packing point’’. So the 
problem was transferred to us. 








GRATON & KNIGHT CO. 


WORCESTER MASSACHUSETTS 
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FOR WAR SERVICE 


When your war products require generators, come to 
Leland. The three sets illustrated here are typical 
examples of the many special problems we have met 
and solved in this field. 





Photo A... shows a special Leland generator for test- 
ing electrical aircraft equipment. Originally designed 
for our own laboratory, it contained so many important 
features that other companies soon ordered duplicates. 


: 4 5 z - ee | : 
D Se 
Photo B...shows a special Leland DC to AC shock 


proof set for marine service. Has a speed governor to 
control frequency to within 1% variation. 








Photo C...shows another special DC to AC Leland 
shock proof set for marine service. Has a speed governor 
to control both the frequency to within 1% variation 
and voltage to within 3%. 














Send your generator problems to Leland. We have the 
facilities, the experience, and the ability you need. 
The Leland Electric Co., Dayton, Ohio. 


_ MOTORS, GENERATORS, INVERTERS, ALTERNATORS. 
_ ALSO STANDARD TYPES FROM 1/20 TO 5 H.P. 
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ABOOK HITLER WOULD LIKE TO SUPPRESS 

... Yours for the asking 
SCIENCE IN SPRINGS...40 pages 
about springs, carefully culled from 
our master data. Design procedures 
for springs, the ‘‘spring chart’’ for 
determining the load and deflection 
required to produce a basic stress, 
spring specifications, spring calcula- 
tions and formulas, tables and charts. 
Write for it on company letterhead. 


PRG SF 
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GS" TIMES only a torsion spring will do. 


And only a unique torsion spring at 
that . . . such as one of the “double-coil” 
torsion springs below. You see, to achieve 
proper spring length where the retaining 
pin or shaft is short, these double springs 
are coiled over themselves like thread on 
a spool. Their advantages? Well, apart 
from their suitability to close quarters, they 
have other advantages over single-coil tor- 


sions, notably—stress is lower, or force is 
greater, or deflection is greater assuming 
that the other two of the three factors are 
fixed in value. Then again, the double coil 
inspires a variety of pin locations to avoid 
interference. ... Why do we point all this 
out? Simply to indicate the complexities of 
spring design and specification. There is 
only ONE right spring for the job—the one 
made possible by science in springs. 








oa amen 
the ¥ ¥ 


IN THE ARMY NOW. ..Springs have gone to the front in a number of ways Hitlerito and his Nipponazis would like to know. If 
you need springs for fighting equipment, our men will be only too glad to make them or design and make them. Just say when! 





HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 





































% kw-28v.,d-c «1 kw-125-250v.d-c 








The type “DX” Mu-Switch is a compact, precision made, 
sensitive snap-action switch designed specifically to 
make or break moderate direct current loads with ex- 
tremely slight travel of the actuating button and relatively 
light operating pressure. 

The use of special contact alloys insures maximum free- 
dom from sticking. A powerful permanent magnet is so 
located with relation to the contacts that the destructive 
D.C. arc is blown out and the burning of contacts is 
thereby held to a minimum. 

The type “DX” Mu-Switch will handle up to 30 amperes 
of non-inductive load at 28 volts at altitudes to 45,000 feet. 
Inductive loads can be handled successfully at the ratings 
shown in the charts below. The rating at 125 and 250 
volts is one kilowatt, non-inductive load. 

The construction is similar to the heavy duty type “D” 
Mu-Switch but is smaller and lighter throughout. The 





housing is cold-molded of a special heat resisting com- 
position which has been treated for minimum moisture 
absorption. Inserts are molded-in, a standard Mu-Switch 
constructional practise. 

The original, patented reverse cross-action spring prin- 
ciple is featured and assures positive action, long life and 
safe current carrying capacity within the rated load. 
The spring material is beryllium copper, carefully heat- 
treated for optimum modulus and minimum drift. 
Rigid control and continuous inspection throughout the 
manufacture of these switches, plus the finest of materials 
available, assures uniformity and utmost dependability 
in performance. 

The type “DX* Mu-Switch can be supplied with many 
styles of actuators, brackets and housings. 

The operating characteristics can be modified to meet 
unusual operating requirements. 








4 
CHARACTERISTICS CHART —BASIC DIRECT CURRENT MU-SWITCHES 
TYPE CIRCUIT poy ya ona oo ELECTRICAL RATING 
5. ¥. 3.8 
DXR 344 kw —— 28v., d-c 
mony rr | 16-88 on. 8-14 0z. | .0015”-.0035” { wee 
S.P.S.T. 1 kw—125 & 250v., dec 
DXG Normally Open i 


























Note to Aircraft Designers: Greatly increased loads call for heavier duty switches. Type D MU-Switch 
meets these requirements 


MU-SWITCH 


MU-SWITCH CORPORATION, 400 PEQUIT STREET, CANTON, MASSACHUSETTS 


44 
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Because we 
make sure here, 
they finish 
without a hitch 


Mazlo Magnesium products have a reputation 
for going through production lines a’sailing. 
Alloys and tempers are correct. Castings are 
sound and rejections are low. Mighty little labor 
and machining time are lost when you're work- 
ing with Mazlo Magnesium products. 

Pictured above is a commonplace scene in 
an American Magnesium foundry. Cores are 
being checked for position, as they are at every 
step in building up a mold. Finished castings 
are also checked point by point. This makes 
certain that Mazlo castings will be right when 
your machines start cutting into them. 

20 years of working with Magnesium Alloys 


AMERICAN MAGNESI 


ALUMINUM FCOMPANY OF 


SUBSIDIARY Oo F 
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have taught American Magnesium workmen 
what it takes to produce dependable products. 
Add to that knowledge, equipment that’s equal 
to every demand, and a desire to do everything 
possible to speed war production, and you have 
the complete picture. 

American Magnesium plants are produc- 
ing quality castings, sheet, tubing, forgings 
and extruded shapes in tremendous quantities. 
Are you designing ahead for the day when 
these facilities will be available to you for 
your peacetime products? We'll gladly help. 
Sales Agent: Aluminum Company of America, 
1703 Gulf Building, Pittsburgh, Pennsylvania. 


CORPORATION 


AMERICA 


MAGNESIUM. PRODUCTS 














Facts for Designers 
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Gage | 


And ships are a primary need of the day— 
fighting ships, troop transports, supply ships 
tankers and other craft for use on inlan 
waterways, in coastal service and in the 
intercontinental hauling of vast quantities 
of men and materials. 

We're beating plow shares into swords 
168 hours a week making rugged, stress 
resisting ship forgings for stem and stem 
ee tower and keel, and a thousand 

es in between. 

While our facilities are crowded, we still 
want to serve more ship, tank, plane, gun 
ordnance and machine tool builders. We'll 
stretch our production capacity, burn more 
midnight oil, do the impossible to assure 
rpid, intelligent handling of their forging 

needs. 

It is our fervent desire to speed the da 

| when free men can again travel the hig 
seas, engage in free enterprise and follow 

| the normal pursuits of industry. 








| Proudly we fly the Navy "E” flag awarded for excellence 
| ond proficiency in the production of Naval materiel. 


/RROPP FORGE COMPANY 


Makers of Drop, Upset and Hammer Forgings for 
i Ships, Guns, Planes, Tanks, Ordnance and 
i Machine Tools 


World's Largest Job Forging Shop 
5301 W. ROOSEVELT ROAD, CHICAGO, ILL. 


Representatives in Principal Cities 

































Today, is the day to save 
WEIGHT— SPACE—TIME 


by specifying 


nqfo-snoms 


SOCKET SCREWS 


PRECISION MADE TO EXACTING STANDARDS 
BY THE HOLO-KROME PATENTED METHOD 


¢, 


} FROM SDLID STOCK 


NO DRILLING — MACHINING NOR EXTRUDING 








SPACE SAVED 
WE/GHT SAVED 
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Machine 


N compliance with the government's 
request, we are not privileged to dis- 
close the nature of this massive welded 
base—nor its use. It is exhibited here 
solely for the purpose of focusing at- 
tention upon the character of work en- 
trusted to Mahon and the high calibre 
of craftsmanship that goes into its fab- 
rication. When you call on the experi- 
ence and resources of the Mahon 
organization to build your machine 
bases and frames, you can be sure 
your blueprints will be followed with 
exacting attention to each detail and 
dimension, regardless of size, shape 
or design. With full allowance for the 
greater demands the war has brought 
about, this strict adherence to quality 
is largely responsible for the doubling 
and tripling of Mahon production with- 
in the past few months. 


THE R. C. MAHON COMPANY 
DETROIT CHICAGO 
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Due to our extensive facilities, we are equipped to handle a 
large volume of work.’ Send us your blueprints. Your job will 
be accurately analyzed and quotations promptly placed in 
your hands. Shipment assured at the earliest possible moment. 


De =e 
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FLEXIBLE! STRETCHABLE!... AND DURABLE! 


Can VINYLITE Elastic 
Plastics help you solve 
a war-production problem? 


Many essential pro- 
ducts that formerly 
employed rubber can 
be served more effi- 
ciently and given longer life with VinyuiTE Elastic Plas- 
tics. Flexible and stretchable like rubber, yet far 
superior to this vital material in many ways, VINYLITE 
Elastic Plastics are releasing rubber for those uses that 
it alone can serve. 


VinYLITE Elastic Plastics are immune to many of 
the factors that cause rubber to deteriorate. They will 
not oxidize, and show no appreciable change even 
after prolonged aging. In abrasion resistance tests, 
certain types have proved superior to high-grade rub- 
ber compounds. Their tensile strength is higher than 
that of most rubber compounds. Under extreme cli- 
matic conditions, they do not become sticky or brittle 
—certain types retaining their flexibility even at —50 
deg. F. Other types are non-flammable. Depending 
upon the formulation, unusual resistance to water, 
oils, and many corrosive chemicals can be obtained. 
Transparency is another unique feature impossible to 
obtain with rubber. 

VINYLITE Elastic Plastics are available for war pro- 
duction needs in sheeting form and as compounds for 
molding, extrusion, and calendering. Sheeting is sup- 
plied in a wide range of transparent and opaque col- 
ors, in rolls of various widths and thicknesses. Com- 


pounds can be either injection or compression molded, 
extruded into continuous rods and tubes or into wire 
and cable coverings, or calendered directly onto cloth. 
For those industries which have the necessary process- 
ing equipment, such as the rubber industry, powdered 
VinyLiTE Resins are available which can then be pig- 
mented, blended with plasticizers, and formulated into 
flexible materials. 


RUBBER-PROCESSING FACILITIES USABLE 


Rubber manufacturers can realize important savings 
with VinyLiTE Elastic Plastics. The handling of these 
materials is essentially the same as with rubber, and, 
with slight modifications, the same equipment can be 
used. However, no curing or vulcanizing is required, 
because VINYLITE Elastic Plastics come from the mold, 
extruding die, or calender mill as completed products. 

If you are engaged in war production and seek 
flexible materials with the unusual resistance and du- 
rability of VinyiTE Elastic Plastics, we suggest that 
you enlist the full co-operation of our technical staff. 
Booklet P-4, “Vinylite Resins—Their Forms, Prop- 
erties and Uses,” describes these and other VINYLITE 
Plastics in detail. 

Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 


uCC) 
30 EAST 42ND STREET, NEW YORK, N.Y. 
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‘VENYLITE” ELASTIC PLASFICS 


bring many important 


properties to, your products... 


TOUGHNESS AND 
ABRASION RESISTANCE 
in recent tests, o special 
VINYUTE Elastic Plastic was 
found to be several times 
more resistant to cbrasion 
than high-grade rubber 
compound. 

_RESISTANCE TO FLAME 
Insulation made of non- 
flammable types of 
VINYLITE Elastic Plastics is 
used widely on wire and 
cable in place of rubber 
and other dielectric 


materials. 


NON-OXIDIZING AND 
NON-AGING 

Oxygen bo:nb tests prove 
VINYUTE Elastic Plastics im- 
mune to oxidation. Thirty 
days’ exposure to sunlight 
and weathering on coated 
cloth for Army raincoats 
also has no appreciable 
effect. 


WATER AND 
CHEMICAL RESISTANCE 


After 24 hours’ immersion 


in water at 25 deg. C., 
absorption is only 0.20 per 
cent with certain types. 
Excellent resistance to oils, 
grease, and many corro- 
sive chemicals can also be 
obtained. 


COLOR AND 
TRANSPARENCY 


VINYLITE Resins can be pig- 
mented to meet any color 
requirements. Unlike rub- 
ber, they can be formu- 
lated into transparent as 
well as opaque forms. 


FLEXIBILITY AND 
STRETCHABILITY 


Certain types withstand 
3,000,000 cycles in a me- 
chanical flexing tester. 
They may be elongated 
300 per cent at room tem- 
perature, but will return 
to original length without 
“snapback.’’ 


ELECTRICAL INSULATION 


Dielectric strength, in 
0.025-in. thickness at 25 

C., ranges from 900 
to 1,100 volts per mil, and 
300 to 330 volts per mil 
in 0.125-in. thickness. 









meet many different fabrication 


and application needs... 


* 

INJECTION MOLDING 
Unlike rubber, complete 
products can be formed 
from VINYLITE Elastic Plas- 
tics by high-speed injection 
molding. This process 
brings marked economies 
on long runs. 


COMPRESSION MOLDING 
In many instances, VINYLITE 
Elastic Plastics can be 
compression molded in ex- 
isting rubber molds, with 
minor modifications. Parts 
come from the mold ready 
for use — curing and vul- 
canization are avoided. 


SCREW EXTRUSION 

VINYUTE Elastic Plastics can 
be fabricated in standard 
types of screw extruders 
into continuous tubes, 
rods, and insulation cover- 
ings for wires and cables. 


SPREADER COATINGS 
Dissolved in suitable sol- 
vents, VINYLITE Elastic Plas- 
tics can be applied to cloth 
on standard spreader- 
coating equipment. 


CALENDERING 

Durabie, waterproof coat- 
ings on cloth, up to .030 
inches thick, can be ap- 
plied by standard calen- 
der mills used for rubber. 


FABRICATING 
Flexible sheeting and 
coated cloth can be either 
cemented or heat-sealed. 
Embossing is used to ob- 
tain various surface effects. 


make possible many 


advanced wartime products eee 


INFLATABLE EQUIPMENT 


Inflatable equipment, 
waterproofed by coating 
one or both sides of the 
cloth with VINYLITE Elastic 
Plastics is more durable 
than similar equipment 
made from rubber-coated 
cloth. 


AIRCRAFT PARTS 


Flexible even at —-50 deg. 


F., VINYLITE Elastic Plastics 
are used for transparent 
aircraft wiring. conduits, 


-weather-resistant wind- 
shield wiper blades, floor . 
mats, gromets, and wire - 


terminal insulators. 


RAINCOATS AND 
PAULINS 


Army raincoats, tenting, 
and equipment paulins 
coated with VINYUTE Elas- 
tic Plastics retain their 
water resistance — without 
becoming brittle when 
cold, or sticky when hot. 


UPHOLSTERY FOR 
HARD SERVICE 


VINYUTE Elastic Plastics 
are used for upholstering 
seats in tanks and planes 
where they are far supe- 
rior to rubber and arti- 
ficial leathers in moisture 
resistance, toughness, and 
flexing life. 


ELASTIC WIRE AND 
CABLE INSULATION 


Durable insulation for 
vital electric wires and 
cables is made from 
VINYLITE Elastic Plastics. 
Non-flammable and abra- 
sion-resistant, they elimi- 
nate additional protective 
wrappings. 


CHEMICALPROOF 
PRODUCTS 


Highly resistant to chemi- 
cal fumes and liquids, 
VINYLTE Elastic Plastics 
provide flexible frames for 
gos masks, coatings for 
electroplating equipment, 
and durable tops for 
storage batteries. 














*The word “Vinylite” is a 
registered trade-mark of 
Carbide and Carbon Chem- 
icals Corporation. 
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HE CARRIES A NINE 
COURSE DINNER IN 


HIS SHIRT POCKET 





























@ When the action gets fast and there is no 
time to sit down and relax, fighting energy 
comes in concentrated form. A couple of 
small vitamin tablets give our boys the zip 
of a two-inch steak with all the trimmings. 


In industry the torque motor has revitalized 
many types of machines once powered by 
cumbersome peacetime models that were 
made without regard to critical materials, 
space, and 24-hour working days. 


Welco Torque Motors embody terrific power 

in a small frame and are mountable in any 

position. Simple construction means 

SN trouble-free operation. May be stalled 

WN and quickly reversed—power on the 

\. spot where the power is needed. 

For a specific torque motor for a 
specific job, look to Welco. 




















. A. WESCHE ELECTRIC CO., 1826 Vine St., Cincinnati, Ohio 
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Adapters are being silver-soldered 


in 4.2’’ mortar shells at the rate of 
20 seconds per shell by TOCCO 
Induction Heating. The base also 
is silver soldered by TOCCO. 
Rapid and localized heating main- 
tains-the original physical prop- 
erties of the shell. 


MILD STEEL SHANK 
—UNAFFECTED BY HEAT 


/ rN :4-119) 4 


TIP 


BRAZED JOINTS—— 


HEAT LOCALIZED <— 





Another TOCCO-brazing application. TOCCO Jr. machines are processing a 
Carbide tips are brazed to mild steel tool wide variety of war materials such as 
shanks by TOCCO Induction Heating as burster tubes, shown above. TOCCO 
shown. Rapid heat, confined to brazed machines can be used for hardening, braz- 


ing, annealing or heating for forging or 
forming...war or peace-time products... 


Full details in“The TOCCO Process” booklet. Free on request. by changing only the work fixture. 


THE OHIO CRANKSHAFT COMPANY 
Cleveland, Ohio 


zone, produces tight, uniform brazes. 





HARDENING 


A 
Jes. ANNEALING 
A BRAZING 
- HEATING for 
| forming and forging 


World’s Fastest, Most Accurate Hea*-Treating Process ch 
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BRONZE OILITE 
(Plain Bearing) SUPER-OILITE 


(Thrust Bearing) 






IRON OILITE 
(Flange Bearing) / 





- Peet pee 








STRESSITE BRONZE 

(Instrument Part) 
SUPER-OILITE 
(Machine Part) 







POROUS (OILITE) OIL CUSHION fo 


BEARINGS 
_ AND 


SOLID 


FERROUS (RON) AND NON-FERROUS (BRONZE) PARTS ___ 


THEY SAVE 


STRATEGIC MATERIAL— MACHINERY 
OR, TIME AND COST 


DAMASCITE STEEL 
(Tensile Bar) 





SUPER-OILITE 
(Machine Part) 
















® STRESSITE IRON 
\ (Machine Part) 


BRASS OILITE 
(Apparatus Part) 








Since these parts can be made in many 
forms, machining is almost entirely 
eliminated with resultant savings in 


The Amplex Division of Chrysler Corporation, cost of manufacturing and scrap. 
Pa os = sued nee ’ wing ng — For example, on the instrument part made 
~ oe ° + 
~~ wees ™ — Ing neater a of Stressite bronze (illustrated above), two 
production on solid bronze and iron parts made ours of machining alone used to be necessary. 
from powdered metals. When the part was made from powdered 


metal, only twenty seconds were required to 


Two Chrysler products are Stressite and 
manufacture the product. 


Damascite, which can be used instead of 
castings, stampings, forgings or bar stock. Our engineers are at your service. 


CHRYSLER CORPORATION 


(AMPLEX DIVISION) 
DETROIT, MICHIGAN 
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Si nce the First 


WE'VE BEEN godling ® 
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Back in the days of peacetime production, it was all right 
with us if the only thing you knew about Delco Products 
was that we built sturdy, dependable Delco industrial motors 


to drive vour machine tools. 


We’re still building these motors, and your good opinion of 
them is still mighty important to us. But you should also 
know at this time that urgent war assignments have been 
entrusted to Delco Products, and that it is our responsibility 
as an American organization to put them first. We have 
applied our engineering experience and manufacturing 
‘*know-how’’ in full force to the design and manufacture 
of aircraft electric motors that meet latest military require- 
ments ... to the production of armament materials. . . to 
the building of electrical equipment for the Navy . . . and to 
other war assignments not for publication. Like you, we are 
‘shooting the works’’ on war production until the shooting 


is over; this is, and must continue to be, our No. 1 job. 


PRODUCTS 


DIVISION OF GENERAL DAYTON, OHIO MOTORS CORPORATION 
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WALKER-TURNER FLEXIBLE SHAFTING 


He yy 
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..meels war's 
hardest tests ! 


In aircraft and other mechanical weapons — where 
requirements are unusually severe — Walker-Turner 
Flexible Shafting has thoroughly demonstrated excep- 
tionally high quality of design and materials. As one 
of the largest manufacturers of flexible shafting for 
industry, Walker-Turner has gained wide experience 
in design, production and application of flexible 
shafting for remote control and power transmission. 




















Although it is one of the busiest departments of this 
Company, we are always glad to help other concerns 
who may wish to learn more regarding the possibility 
of simplifying design through the use of flexible 
shafting. Walker-Turner Flexible Shafting is available 
today in products used for war purposes, in a wide 
range of sizes and specifications. 


WALKER-TURNER COMPANY, INC. 
23122 Berckman Street Plainfield. N. J. 
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PLAINFIELD, Nd. FOR REMOTE CONTROL AND POWER TRANSMISSION 


V.S.A. 
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} Out-produce the world in bombs, 
j bullets, planes, tanks, ships... 


; Howell Electric Motors are playing 


= 


x * * * 





Co ys 


E CAN be thankful, these days, for American 
Fortitude . . . The fortitude of our armed forces 
will bring victory on the fighting fronts . . . The forti- 
tude of our workmen and manufacturers will overcome 
ithe plotting, planning, and more-than-eight-year pro- 


) duction Start on the part of the Axis; will enable us to 





America attacks with production. 








Tjeg Showy tit try ty 
tis (Alo etoty Wl gy 











an important part in all of these vital war industries .. . 
They are holding their old friends, winning new friends, 
with their fortitude as exemplified by their ability to out- 
perform and out-last on the production front. Howell 
Electric Motors are better built by an organization that’s 


all-out for victory — by men and women who cherish 


the American ideals of liberty and 
free enterprise and are willing to 


sacrifice everything to protect them. 


* * * * 








C. Showing results of | 
application of a medium 
stipple second coat over 
first coat. (Central por. 
tion in full scale.) A cogt 
of Machine Tool Enamel 














A. The Bare Casting. 
The part within circle 
is actual size. 

B. Same surface after 
application of one 
pressure pot spray 
coat. Central portion 
actual size. 


A NEW MACHINE TOOL FINISHING SYSTEM 
FOR PRESENT HOUR NEEDS 


Here’s a NEW machine tool finish- 
ing system which is entirely con- 
sistent with WPB Limitation Order 
L-108. Designers, finishers and 
customers are enthusiastically 
endorsing it wherever it is used. 

It's a three coat system which 
produces a stipple effect, minimiz- 
ing those rough spots found in 
every casting by blending them 
with the rough finish. 

It can also be used for a smooth 
finish where desired since it gives 
a maximum of filling and smooth- 
ness to castings consistent with 
a complete spray job. 

Here are the high lights of the 


NEW EGYPTIAN Machine Tool 

Finishing System. 

1 FAST, AIR DRYING Lacquer materials. 

2 No Primer required. 

3 Oil and alkali resistant. 

4 Applied by spray or brush. 

5 Finish levels or rounds out as it dries. 

6 Gives stipple effect in two coats. A coat 
of EGYPTIAN Machine Tool Enamel com- 
pletes the job. 

7 Any make of Stipple equipment may be 
used. Spray equipment manufacturers 
can furnish suitable accessories to go 
with equipment for proper application. 


Ask us for detailed information 
about the new EGYPTIAN Machine 
Tool Finishing System... or better 
still let us ship you a trial order 
at drum prices. 


ROCKEFELLER CENTER—NEW YORK, N. Y. 


<GYPTIAN 
Supestos FINISHES 
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has been applied on the 
left-hand side but no top 
coat was applied on the 
right-hand side. 
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Send for this new Govt — 
“Spec” Book. Contains © 
information concerning ~ 
specifications for the more — 
important finishes used O@ 
equipment for all branches — 
of the Service. Just ask for ~ 


“'Spec’’ Book MD12 


@ 











NEWRY Tlhaleelila: for an Old Name 


SG . 
i 


HOWARD ichinant same in 
dominant name in 
the nonferrous castings field. Howard castings 


- have been widely used in many well known ma- 
chines and equipments. 


Today, the name Howard takes on a new signifi- 
cance. Three plants combined — an aluminum 
foundry, a bronze foundry and a magnesium foun- 
dry — provide the largest nonferrous jobbing 
facilities in the United States. Our new magne- 
sium foundry has a capacity alone of over 500,000 
pounds of castings per month. 


Naturally, America's war industries have turned 








CA 





| LW] R me 


ALUMINUM - BRASS -BRONZE-MAGNESIUM 


STINGS 





to this dependable source of nonferrous cast- 
ings; and all three plants are supplying the needs 
of makers of planes, guns, tanks, ships, military 
vehicles and essential machines. 


Today, Howard castings are available only to 
those with adequate priority ratings, but war. 
uses of nonferrous castings are pointing the way 
to new and important peace-time applications, 
especially in the field of magnesium. Accordingly, 
Howard will be in a position to render a broader 
service to industry after the war. 


Howard Foundry Company . 
4900 Bloomingdale Road Chicago 73) 





























































“What's the big “Well, Boss, the extraordinary torque 
excitement over of the Magdraulic Electric Brake is 
this new type developed within the brake 

brake, Bill?” itself. That means we 
can do without 
auxiliary booster 
equipment.” 








Don’t expect “E” performance with slipping brakes! 


Slipping brakes are saboteurs of produc- draulics can handle better. Note the self- 
tion! They pile up man-hour and material contained, compact and streamlined ap- 
losses at terrific cost. Why carry over pearance of the Magdraulic Electric Brake 
braking inefficiencies into new machine as compared to the solenoid-type me- 
designs? Magdraulic Electric Brakes can chanical brake. 

give your new models peak efficiency with 
precision braking. 





The operating principle and design of 
Magdraulic Electric Brakes are simple. 
ELIMINATE AUXILIARY BRAKE BOOSTERS They are easy to adapt, easy to service. 


The extraordinary torque developed by Before you freeze designs consult with 
the Magdraulic Brake originates within the our engineers on how to adapt your de- 
brake itself. The performance story below signs to accommodate a Magdraulic Elec- 
is typical of the tough braking jobs Mag- tric Brake for industrial machinery. 


48% INCREASE IN PRODUCTION! 


Here's what one new Magdraulic user writes: ‘‘After a 
30 day test we were convinced of the superior efficiency 
of the Magdraulic Electric Brakes. Since the changeover 
from a solenoid-type brake our all-over production has 
increased 48%, material spoilage was cut 60%, man- 
hour waste was cut 90%, we practically doubled our 
production without adding a single new machine.” 


For vehicles, too! If you make cars, 
trucks, trailer units or other types of 
automotive equipment you'll be interested 
in the performance of certain heavy duty 
mobile war equipment equipped with 
Magdraulic Electric Brakes. 


























TYPICAL 





Write at once for Data Book, to 


EMPIRE ELECTRIC BRAKE CC., NEWARK, N. J. 




























MAGDRAULIC | 
This MAGDRAULIC Electric 


| ae Oe ons ee eet eee: a. K | a Brake on injection plastic 


molding machine replaced 


~™ | : " the solenoid - tyoe brake 





y = : ‘left). Eliminated back-slip- 

Z Some : ing against 50,000 Ibs. per 
Ss Cd ' sq. inch pressure. Produc: 
on , tion up 48%. All new 


nachines to be Magdraulic- 
braked. 


FOR AUTOMOTIVE VEHICLES | AND INDUSTRIAL MACHINERY 
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INVERTED HOLDER TYPE 
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ORIGINATORS OF SHEAR TYPE BONDED RUBBER MOUNTINGS 
LORD hezeicensteor in ta oe ERIE, PA. 
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ES REPRESENTATIVES . 


Standard Plate Form Mountings 


To choice of the proper flexible mountings to utilize i in any 
given installation usually depends on static loading and the 
need for both translational and lateral flexibility. To fit these 
several conditions Lord produces a complete line of Plate Form 
Mountings which have load ratings ranging from a few ounces 
to 300 lbs., in four standard dimensional sizes. They are com- 
pact, light weight units, designed to isoJate harmful vibration 
and to minimize all solidly-conducted noise. 

Lord Plate Form Mountings are easy to install, as no intri- 
cate layout, special tooling or close machining is necessary. 
Simply provide holes for attachment, clearance for the rubber 
body, and the necessary small bolts for fastening the assembly 
to the center sleeve of the mounting. The line drawings and 
photographs show the several different shapes in which these 
mountings are made and a few typical methods of installation. 

Due to the Lord method of bonding rubber to metal, the 
rubber, when loaded on main axis, is stressed in free shear. This 
design for free shear softness in the direction of the disturbing 
forces, results in an exceptional reduction in the natural fre- 
quency of the mounted system. This fundamental principle 
is incorporated in all the types of shear-stressed rubber 
mountings produced by Lord, all of which are fully described 
in our Engineering Bulletins 103 and 104 on the subject of 

“Vibration Control’. Write for your free copy or call in a Lord 
Vibration Engineer for consultation on your design problems. 
There is no obligation. 


(ORD mountincs 


PROLONG EQUIPMENT LIFE by isolating vibration, which reduces 


metal fatigue, thereby preventing subsequent failure. 


INCREASE PRODUCTION by eliminating the necessity for close machin- 


ing and precision alignment. 


SA VE VITAL MATERIAL by reducing equipment weight; heavy inertia 


masses of machinery bases can be eliminated. 


INCREASE PERSONNEL EFFICIENCY by eliminating nerve wearing 


noise and vibration, translated through solid conduction. 


LOWER MAINTENANCE COSTS by protecting equipment against 


sudden load shocks and stresses, thereby minimizing repair and replacement 
operations. 


~ BONDED RUBBER 


SHEAR TYPE 
VIBRATION 
MOUNTINGS 


CHICAGO, 520 N‘Michigan Ave. . 
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DIAMOND SHAPE 
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TYPICAL INSTALLATION 





_ BURBANK, CAL, 245 E. Olive Ave, 
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Characteristies of Cook 
*““Spring-Life’? Bellows 


Enumerated and discussed below are some of the char- 
acteristics and engineering advantages of the Cook 
“*Spring-Life”’ bellows construction. They are as follows: 


Dependability 





~ 





From exhaustive tests conducted over a period of years 
—tests far in excess of normal usage—we can almost 
guarantee the dependability of “Spring-Life”’ construc- 
tion. By employing metals which are virtually fatigue- 
less and keeping the flexing motion well within the elas- 
tic limits of these metals, the expected service life of 
Cook “Spring-Life”’ Bellows is almost unlimited. 














Leak-proof Service 





The combination of lock seams, our method of soldering, 
the temper of the metals employed, insure leak-proof 
service even where operating pressures seem high 
enough to be a likely source of trouble. 








Resistanee to Corrosion 





Conscious of the fact that many bellows are employed 
in applications which have to meet corrosive conditions, 
we supply Cook “‘Spring-Life” Bellows of tinned phos- 
phor bronze, high-carbon steel, and Monel metal. Even 
silver plated bronze has been employed to meet special may LYAG 

requirements. For bellows to be used under pent Upper. 4°" Low Pressure Bellows 
conditions, we use pure tin where the elimination of lead 

as the soldering medium seems to be desirable. 


HUH ee 





Sensitive Low-pressure Response : Right—13/4" High Pressure Bellows 


Sensitive dimensional response to small increments of Showing End Plate 
pressure is a matter of the degree of flexibility within the 
bellows units. Flexibility varies directly with the num- 
ber of flanges. Affecting the flexibility of each diaphragm 
are the factors of thickness of metal and width of flange. 
The width of the flange is subject to variation within a 
considerable range during manufacture. For example, 
our 2%” bellows is available with inside diameters of 


¥%”", 1", and 1%”. The travel per flange for each pound ; ease, e - e ‘“ .. 
of variation in pressure per square inch is, respectively, j 1 Th th S 
f = is is the “Spring 
‘ 





.0105”, .0077°, and .0050’. These figures are the measure 
of flexibility and show the required flexibility can be ; 
obtained by varying the width of the flange and is not — : The “Spring-Life” principle employs a method of ce 
dependent upon the use of metal so thin as to invite diaphragms or flanges are joined alternately at theit 
rupture. LC rl _— peripheries. Each flange, as shown, is a simple, * 
i i ag, ety N ized by a fiat section with radial corrugations a cupped 
Uniform Pressure-movement : outside edges as illustrated. 
Ratio Sie al Close control of the temper of the metal is easily 
ee a : ee fabrication and the use of such tempered metals os 
raee " wean ‘ — steel, and Monel metal presents no problems. ; 
pered metals and the flange widthcan be altered, they offer 2 : det 
the user more travel or displacement than any other type ‘ The radial corrugations in each flat section provi ea pat 
of bellows. In ordinary bellows, the pressure-movement te — a . greater resiliency as desired, add materially to the Se 
ratio will remain uniform within the elastic limit of the ES Vem > and permit closer control of the flexibility of each a 
metal. In Cook “‘Spring-Life” Bellows these limits ex- Another important advantage inherent in this design is the ¥ 
tend much further above and below the “no-load” posi- flexibility which can be obtained by changing the inside 
tion than in other types. Therefore, because the pres- the outside diameter remains constant. Thus, in a bellows 
sure-movement ratio remains constant and the ability given number of diaphragms and a fixed outside diometets 
flexibility desired can be secured by selecting the proper 


to return to the same “no-load”’ position remains unim- 
paired almost indefinitely, the Cook “‘Spring-Life”’ Bel- When the diaphragms are assembled into a bellows, flexure 1" 
lows responds under load like a true spring. Thus, Cook both the inside and outside curved section when pressure is oil 
*‘Spring-Life”’ Bellows offer unusual strength and rug- low pressure, the movement is approximately equal at DOmF™ 
gedness even with highly sensitive dimensional response. heavy stress, the greatest portion of the movement takes pis®™ | 
curved section, as shown in the cut-away view fo the left. 


4 





sa Bellows 


Won't Do!” 


BELLOWS offer many surprisin 


dyantages for service beyond/the scope of ordinary bellow 


design, the development, and construction of the Cook 
ing-Life” Bellows is a direct result of this company’s 
ility to find a bellows on the open market that would 
our Own requirements. 


rracking laboratory tests, after long and proved serv- 

nour own production, after superlative performance in 

most severe types of service—we are now ready to 

ate, engineer and supply the Cook “Spring-Life” 

ows to those segments of industry which require a 

dard of performance in the larger sizes, not ordinarily 
ble in bellows. 


Here Is the Toughest Job Any 
Bellows Can Be Asked To Do 


Here is a diagrammatic view of the Cook “Spring- 
Life” Bellows as used in a Water Hammer Arrester. 
Noordinary bellows could withstand the terrific shocks, 
the violent and sudden compressions which take place 
in this service. 


In this application, the Cook “‘Spring-Life” Bellows 

_ “takes it,” eliminating the noise and cushioning wear 

7) XL and tear on the system. No ordinary one piece bellows 

—made of highly ductile metal with a low fatigue 
point—could take this punishment and stand up. 


Here Are Two Widely Different Applications 


Cook “Spring-Life”’ Bellows, as illustrated at the right, 
are used in automatic temperature and altitude control 
units for governing proper air and gas mixtures on 
some of the Army’s finest aircraft. Precision, depend- 


Wee 


ole e668 te Z 


'Spring-Life”’Bellows—which is seldom 

found in the outer curved section, not 

ore, this eliminates any doubt as 

, of the lock-seamed and 

1 88 shown to the right; or of there 
thet in the bellows which might ap- 
© °a8e without sufficient study of the 
Sn of the bellows as a whole. In construct- 
Wt solder is lowed into an open groove. 
gaa sweated joint and elimi- 


* 
— 


























_| 
Hee 


f, Because of the “Spring-Life” constructi 
Te it is obvious that its action is like 
M odin’ under tension. As a conse- 
of the bellows may be compared 
a under compression. Under these 
‘ “Aw ne have a tendency to bulge 
" se stress on some diaphragms 
bes others, gata when pressure 
\ ‘8 outside, iS necessa mount 
tiv, 


“ 


The Cook “Spring-Life” Bellows is different in principle, 
different in design, different in materials employed, differ- 
ent in the type of service it will render. 


These bellows are not “crushed” together—they are formed 
and assembled. The patented design is such that its service- 
ability is limited only by the fatigue point of the metal em- 
ployed. These metals are tempered metals of low ductility 
and, because of this, they withstand terrific shocks without 
losing their “‘Spring-Life’’. Consequently, they can be built 
in much larger diameters and lengths than one piece bel- 
lows made of highly ductile metals with a low fatigue point. 


able performance with straight line operation, and the 
durability to withstand engine shock and vibration 
are the requirements of the bellows used in this appli- 
cation. Failure of this part to function correctly would 
lead to disastrous results, yet Cook “Spring-Life” 
Bellows are “taking it,” and giving all of the desired 
performance in active duty with a high factor of safety. 


Cook “Spring-Life”’ Bellows complete with tank assem- 
blies, such as illustrated at the right, have been sup- 
plied to leading power companies for use as oil expan- 
sion reservoirs for rugged, dependable 
duty as required on high voltage 
transformer banks. Interruption of 
service due to over-heated or burned- 
out transformers is eliminated be- 
cause of the correct and sturdy per- 
formance of Cook “‘Spring-Life”’ 
Bellows in expansion tanks. These 
tanks aresubjected tosevere pressures 
and weather conditions at all times. 


How can the Cook ‘‘Spring-Life’’ Bellows help me? 


Here is a new book just off 
the press that contains the 


complete story of the Cook TH 1S BO 0 K 
**Spring-Life” idea, its his- 
tory, its advantages, its ap- Gl VES YOU 


plications, and complete THE ANSWER 


data for specifying and or- 

dering Cook “Spring-Life” S t for uw 

Bellows. Send for as many (— 
 < 


copies as your engineering 
department may require. 


C Q Q Kk ELECTRIC 
COMPANY 


2700 SOUTHPORT AVE., CHICAGO, ILL. 






























DRIVE SHAFTS 


> “a 


- PROPELLER SHAFTS 


— 


“VAIVE STEMS 


GEAR BLANKS - 


SPINDLES 





BUSHINGS - BEARING PINS - DRAWN RODS 


@ 600 Bearing Alloy is the solution to many difficult bearing problems. It is 
for the “hard-to-crack” applications. It can be drawn or forged and readily 
fabricated in a great variety of sizes and shapes. It is approximately three 
times stronger than the best cast bearing bronze, and develops a lower temp- 
erature under heavier loads and higher speeds. Extreme pressure lubricants 
do not corrode it. 


600 Metal is a true bearing metal and—an entirely different one. It has a 
structure made up of two types of crystals—soft and hard. In this alloy, the 
hard crystals are elastically and very uniformly embedded in a matrix of soft 
crystals. The hard crystals absorb the pressure in the bearing, diminish the fric- 
tion, and cause a better distribution of lubricating oil between bearing surfaces. 


600 is a superior material for high speeds at light loads or for slower speeds 
at heavy loads running against hardened, well finished shafts. Because of its 
own hardness, it is not suited for running against soft steel at heavy loads, 


600 has been successfully used for the past 14 years in many thousands of 
auto and truck transmissions, for pump rods, propeller shafts and power boats; 
in worm wheels, small and large, in cams and cam rollers, and for thrust 
collars, seal rings and a thousand other uses. 


The need for conserving tin and copper at this critical period is an added 
reason for its adoption and increased use. 


If you have a particular problem, our engineers and metallurgists will be glad 
to place their services at your disposal or extend their advise to assisting you 
to a solution. Write fos a complete illustrated treatise. 


MUELLER BRASS CO. 


PORT HURON ’ . MICHIGAN 
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Machines. 
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YOU BUILD THE 


If your job is designing and producing machines or 
machine tools with the greatest possible speed, 
why waste time and labor devising drives to oper- 
ate them? Why, when the R « M Machine Drive 
—compact, streamlined and performance-proved 
in hundreds of applications—may be built in as a 
complete unit? 

The 3 or 6 speeds this drive provides—depend- 


ing on whether a 1 or 2-speed motor is specified — 


LET US BUILD THE 


Drives ; 


are adequate to meet practically every operation 
requirement. Spur-type gears of high-grade, heat- 
treated steel are instantly, easily shifted. And best 
of all, the R « M Machine Drive is powered by the 
famously dependable R « M motor! 

Chances are that this drive can be fitted to your 
machines without even a minor change. But if not, 
our drive engineers are at your service. Why not 
investigate .. . now? 


YOU'LL SAVE DESIGNING AND PRODUCTION TIME... AND INCREASE OUTPUT 





















* 


REM MACHINE DRIVES 
INCREASE OUTPUT 107. 


S. H. Arnolt, whose judgment com- 
bines the experience of a trained engi- 
neer and a production expert, says: 
“The engineering, neatness and com- 
pactness of the R « M Machine Drive 
are highly superior. Production in- 
creases credited to our seven installa- 
tions average 10%. We have investi- 
gated and used most of the other 
drives, but all of our new installations 


will be R & M!” 


* 


MAIL THIS COUPON TODAY 
FOR FULL DETAILS 





ie 
On one of his seven R & M Machine Drive installations, S. H. Arnolt, general man- i ROBBINS « MYERS, INC., Springfield, Ohio ; 
ager of the Arnolt Motor Company, demonstrates the ease with which gears are shifted. | (In Canada: Robbins & Myers Co. of Canada, Ltd., 
His firm is currently setting records in production of precision aircraft engine parts. t Brantford, Ontario) i 
i Please send information about the R « M : 
CHECK THESE R & M FEATURES! aaa ; 
R « M INDUCTION MOTOR. NEMA. GEARSHIFT. Rack and pinion mecha- OD PE DUNNE sacnigs vn denne es dd S095 6058 Weis 6 
3-phase, 220-440 volt. 1, 1%, 2, 3, 5 nism. Only gearshift with finger-tip 5 | 
and 71% h.p. at 1725 and 1140 control. i rn ee re nn ere ee i 
r.p.m. 1 and 2 speed. Reversible. = ; 
AIR VENTS. Assure ample motor cool- ' City... 2c. cece cece ee ee es. Slate. . ines : 
OIL LEVEL INDICATOR. Bayonet-plug ing. Motor will stand reversal by ! R 
type, conveniently located on top, plugging at light loads for short Ben dle a 
makes “oil-checking”’ easy. Lu = w= eee ee ee ee eee mt 


periods without excessive heating. 


MacHINE Drsicn—December, 1942 65 











Aircraft and industrial engineers faced with the problem of 
installing bulky controls in limited space will welcome the 
new ADEL Stacking Midget. Utilizing the original ADEL 
Single Unit Mighty Midget 4-Way Hydraulic Selector Valve 
which revolutionized previous conceptions by offering space 
savings of 72% and weight savings of 76%, with performance 
characteristics actually superior to predecessor models, Stack- 
ing Midgets permit the installation of several small size, high 
capacity valves in a closely confined area. Quadruple Unit 
illustrated measures only 533” x 33'6” x 216” with flanges and 
shafts; weighs only 2.9 Ib. 


Any number may be clamped together by means of “‘thru’”’ 
bolts and end plates which also serve as mounting brackets. 
All units are interchangeable. Symmetrical design permits 
turning end-for-end to secure desired shaft arrangement. In- 
dividual valve assemblies may be replaced by breaking only 
the two cylinder lines affected. Over-travel is prevented by an 





BURBANK, 


ENGINEERING SERVICE OFFICES: 
Avenue, HUNTINGTON, WEST VIR 
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PRECISION Phi 
CALIFORNIA 


Administration Bldg., Love Field, DALLAS, TEXAS « 609 Stephenson Building, DETROIT, MICHIGAN « 1444 , 
GINIA e¢ 303 Wareham Building, HAGERSTOWN, MARYLAND e¢ 302 Bay Street, TORONTO, ONTARIO, 


4,00 





OVER 


70% 


SMALLER, 
Sich bas: 


integral stop located on the camshaft. Normal servicing may 
be done by relatively unskilled persons without special tools. 


In compliance with ADEL policy, individual working parts 
in the entire Midget Group are standardized to permit inter- 
changeability between models and operating parts, economy 
in part stocks and maximum service facility. Bodies fabricated 
from dural bar stock to assure uniform strength, freedom 
from porosity, maximum dependability with minimum size 
and weight. Valve and camshaft assemblies manufactured 
from stainless steel, heat-treated to assure long service life. 
Critical dimensions obtained by grinding, micro-finishing and 
polishing on specially designed ADEL equipment. 


Contact nearest Engineering Service office for complete per: 
formance data and installation recommendations. Existing 
regulations permit submission of complete information only 
to individuals affiliated with recognized armament industrics. 








DUCTS CORP. 






ANADS — 
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REVERSING SWITCHES 


Get MORE 


MACHINE OUTPUT 
with Automatic Control 


The output of many 
machines can often be 
stepped up with auto- 
iikehilety-teltl-tala-Maelalige) B 
Since Allen-Bradley 
units are the “fastest 
and«most consistent 
rolUh Colle hile aelslige] Mmela] 


ngpetermene 


the market, A-B panels 
are found on a high 
percentage of mod- 
ern machine tools. 


If your machines perform a definite sequence of 
operations, you can probably save critical materials 
by combining your control units on one control panel. 

Special control panels need not mean special con- 
trol units because Allen-Bradley engineers are con- 
stantly assembling intricate special panels using only 
standard units listed in the Allen-Bradley catalog. 

The A-B line consists of such a wide assortment of 
contactors, relays, switches, disconnects, and starting 
units of all sizes and types that it is a simple matter 
to develop complex control panels entirely of time- 
tested, reliable A-B units. 

Don't risk the dependability of your machines by 
using “trick” control panels. Standardize on A-B 
panels. Then you will be safe...and save critical 
materials, too. 


ALLEN-BRADLEY 





TYPICAL INSTALLATIONS OF ALLEN-BRADLEY BULLETIN 712 COMBINATION STARTERS ON MACHINE TOOLS 


Now Ae Save critical materials 


in your motor starter installations 
















The ecsiest and quickest way to save critical materials is to simplify 
your control installations. For example—don’'t use a motor starter and a 
separate disconnect switch when you can buy both in one cabinet. Here 
are the advantages of A-B Combination Starters: 


SAVE WIRING—You eliminate the wiring and labor of connecting two 
separate units—starter and disconnect unit. 


SAVE CONDUIT AND FITTINGS—You do away with the conduit, 
lock nuts, bushings, and other fittings required to hook up two boxes. 


SAVE METAL BOXES—You dispense with one box (disconnect unit 
cabinets are usually large and bulky) and thereby save steel. 


SAVE INSTALLATION TIME—You put up one cabinet—not two. That 
means less installation time and labor. 


SAVE SPACE—You get a neater, more compact job with only one 
cabinet on the machine. See pictures above. 


SAVE MAINTENANCE—Allen-Bradley solenoid starters and discon- 
nect switches require no maintenance. The A-B patented silver alloy con- ‘ 
tacts in both units need no dressing or cleaning. There is only one moving y R 

part...no pins, pivots, bearings, or jumpers to cause trouble. PAA ExT AS AF 3 , 











Note neat, compact arrange- 
ment of disconnect unit 
above A-B solenoid starter. 


For full information, write for Bulletin 712. ® 


Allen-Bradley Company, 1333 S. First St., Milwaukee, Wis. 





' Cabinet cannot be opened unless disconnect 
lever is in OFF position. Switch can be 
oa padlocked by several maintenance 


crews to prevent reclosing before all 
of their jobs are completed. 


QuaLITY<——~ 


AT 30 FEET PER MINUTE ARE 
HELPING TO BEAT THE AXIS 


























PEASE MACHINES ARE PRODUCING 
finished prints at this unprecedented speed 
in Airplane, Tank, Munition and Industrial 
Plants, Shipyards, Arsenals and Government 
Departments throughout the Nation 








The number of Blueprints needed to beat the Axis simply 
staggers the imagination, for industrial plants and govern- 
ment departments need hundreds upon hundreds for shells, 
bombs, machine guns and anti-aircraft guns . . . thousands 
upon thousands for planes, tanks and jeeps . . . tons upon 
tons for battleships, carriers, transports and cruisers . . . for 
example, a recent tank improvement required almost 1000 


pounds of Blueprints. 


Blueprints have the all-important job of speeding the engi- 
neers’ plans, details and specifications to the production 
lines, and Pease Model ‘*22"' Continuous Blueprinting Ma- 
chines, with a practical production speed of 30 feet per 
minute, are helping America exceed its stepped up pro- 
duction program. They operate faster, more economically 
and require less attention, making sharper, clearer, more 


contrasty prints from pencil or ink tracings. 


Write for complete information. 


Cae C.F... ?P EAS ee ee 


2606 WEST IRVING PARK ROAD = CHICAGO 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING- 
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Welding the two halves of 
the can together with the 
carbon arc. 


AIR REDUCTION 


60 EAST 42nd STREET, NEW YORK, N. Y. 
IN TEXAS: MAGNOLIA-AIRCO GAS PRODUCTS COMPANY 


D> 


7. portable fuel or water container 
used by the U. S. Marines was designed 
to meet these requirements. Light weight 
combined with.strength at the joints was 
realized by the use of both oxyacetylene 
and carbon arc welding. The component 
parts of each can are stamped out of 
light gauge metal and welded into a leak- 
proof unit so constructed that it will float 
when filled to prevent loss during landing 
operations. 

Wherever product specifications call 
for light weight and rigidity, plus joint 


General Offices: HOUSTON, TEXAS 


OFFICES IN ALL PRINCIPAL CITIES 


Here the handle is being welded 
into place by oxyacetylene welding. 


strength equal to or greater than that of 
the base metal, welded construction meets 
the requirements. Moreover welding con- 
serves materials — makes possible faster 
production with lower manufacturing 
costs, factors of vital importance in peace 
as well as war. 

Representatives of Airco’s Applied En- 
gineering Department will be glad to 
supply technical assisttince on any 
problems of design: or. production con- 
cerning the use of welding and its allied 


processes. 











| OXYGEN 


IS PRODUCTION — Don't Waste it! 
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WO days after the men finished 
ramming in the bottom of this 
new 35-ton electric melting furnace, 
it was in full operation on stainless 
steel for the war assembly lines. 
Allegheny Ludlum plant capacity 
has been expanded at record pace. 
Our output of stainless steels (tool, 
valve, and other alloy steels, too) 
has been doubled, tripled, quad- 
tupled—as fast as the supply of 
alloying elements would permit it. 
Production will continue to in- 








OEM Photo by Palmer, in an Allegheny Ludlum Plant. 


ANOTHER Cooker FOR THE STEEL BROTH OF WAR 


crease, but the appetite of war is 
insatiable in this critical year. It 
is imperative that the supply of 
stainless steel be made to go farther, 
by being used better. How much 
can rejects, spoilage, and all other 
forms of waste be reduced? Where 
can standard gauges, sizes and fin- 
ishes be used instead of special 
ones; low alloys substituted for high? 
@ Help us, and let us help you, to 
protect and conserve the nation’s 
supply of these vital alloys. Write 


or phone us for technical and fabri- 
cating data, or for the personal 
assistance of our Technical Staff. 





Allegheny Ludlum 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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WHAT TYPE 
DO YOU NEED, 
HOW MANY 
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F one of your problems is springs—dependable 
i springs, that you must have in reliable quantities 
to keep your production at its peak—perhaps we 
can help you. 

With our organization running in smoother-than- 
ever form we are producing more and faster and 
better products—to help you produce more, faster 
and better. We've learned short cuts and through 








experience have accumulated “know how” that is 
saving much time, trouble and headaches. 

That is why we feel that your seemingly tough 
spring problem may find an easy answer here at 
Accurate. If you will show us what type—how 
many—and when you need springs or wireforms, 
we'll come up with answers you may find pleas- 


antly surprising. 


Send for the new Accurate “Handbook of Technical Data”. 
It's handy, compact, informative. You’ll be glad to have it. 


ACCURATE SPRING MFG. CO., 3813 W. Lake St., Chicago, Illinois 


Ea eee a SO 
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Mi GEA 


There's Production Magic 


FOR VICTORY 


in this Unique Device! 


@ With this unique, unusually 
compact, self -lubricating, 
fully-enclosed variable speed unit, 
you can build into your machines, 
the versatility needed to meet 
today’s production problems—pro- 
vides the ideal speed for each job. 

Accurate speeds give uniform 
production, reduce waste of power 
and production spoilage. Tooth- 
to-tooth contacts give positive 


Sa 





GETS ANY DESIRED SPEED 
INSTANTLY— MAINTAINS IT 
POSITIVELY AND ACCURATELY 








By simply turning the 
hand wheel on the P.I.V. 
Gear, the ideal speed for 
each operation is obtained 
instantly, while machine 
is running. Can also be 
arranged for automatic, 
manual, vernier, direct or 
remote control. 





Because there is no pos- 
sibility of slippage in the 
drive and because speed 
changes are made while 
running, the P.I.V. Gear 
is continuously variable, 
providing an infinite num- 
ber of speeds within its 
range and without steps. 








control. There are no “steps” 
an infinite range of speeds, within 
a minute-fraction of a revolution, 
is possible. Available in horizontal 
and vertical mountings. Get the 
full story. Send for Data Book 
No. 1874. Link-Belt Company, 
Philadelphia, Chicago, Indian- 
apolis, Atlanta, Dallas, San Fran- 
cisco, Toronto. Offices, warehouses 
and distributors in principal cities. 


The P.I.V. Gear is the 
only speed changer to 
employ a positive chain 
drive, thus assuring main- 
tenance of the speed se- 
lected. Ends guess-work 
and speed hunting — 
widens the range and in- 
creases machine efficiency. 








POSITIVE INFINITELY VARIABLE SPEED CONTROL 








Macuine Desicn—December, 1942 78 


arg 

























“SPECIFY THE MATERIAL 
ILLS ALL OF YZUR REQUIREMENTS 1\ 
HOW SEVERE THE CONDITIONS 








Cast steel is a versatile material. 


ip oa 





If you must have great strength and tough- 





ness, or extreme rigidity, or extra hardness, or 
WATER 
QUENCHED 


TEMPERED resistance to wear, temperature, stresses, or 
AT 
500°F. 


waren fatigue, you can write your own ticket. 


& 
waren. ||TEMPERED 
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Cast alloy steels are produced with all of 
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50 00 quence HQUENCHED 900°F. 
& TEMPERED — ° ° ° 
soece ee ia OE 1 these characteristics, in any combination, and 
ANNEALED 1200°F. 
AS CAST e ‘ ° ° 
their desirable mechanical properties are 


























Showing how the Yield Point of carbon cast steel may readily enhanced by heat-treating. 


be increased by heat-treating. Special alloys may be specified in limited 





quantities without the delay or extra cost of 
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* c= ‘rstii ii small mill runs—an important factor in war 
a fe QUENCHED : 
S & TEMPERED production. 
S40 DOUBLE 

— = — NORMALIZED : s 
3 NB TEMPERED Complicated shapes may be had in close to 
_* pouste final f ‘elding bi ' : hinj 
o NORMALIZED nal form, yielding big savings in machining, 
7. NORMALIZED 
3S DOUBLE ichi 
. aae finishing and assembly. 
3 '04 ANNEALED ah 
2 The charts on the left indicate the wide 
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range of properties that may be obtained 





Showing how Impact Resistance of an alloy cast steel 


niap ta tii ter beat aation, by heat-treating typical commercial cast steels. 





This new booklet gives information on the mechanical 
properties of cast steel compared with other cast ferrous 
metals. 

Address the Steel Founders’ Society, 920 Midland Bldg., 
Cleveland, Ohio. Enclose 10c postage. 








MODERNIZE AND IMPROVE YOUR PRODUCT WITH 
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G cated TO DO THE JOB 


Common sense rules out the publication of specific facts 
and figures. But it’s no secret that PERKINS GEARS are 
integral parts of airplane engines which power some of 
the deadliest fighters and bombers in the world. 


Perkins produces every type of precision gear exactly 
to your specifications, from any material, in any quantity, 
for aircraft motors, precision instruments or any other 


equipment needed for Victory. 


ERKINS PRECISION, CUSTOM-CUT GEARS 


helt flower American (lanes 











PERKINS MACHINE & GEAR COMPANY, serincrieto, mass. 
“Throw Your Scrap Into The Fight” 
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Not for “extra icing on the cake” 
but for LLL | the war. 


» 


Editor E. C. Kreutzberg of “Steel” says this: 


“It should be remembered 
that the present shortage of alloy steels 
results from the huge Army and Navy 
demand for them. The Generals and 
Admirals demand them, not because 
they want extra icing on their cake, but 
because tests and experience over many 
years have enabled them to determine 


what materials are best for the waging 
of war.” 


Nitralloy and the Nitriding 
process, producing the hardest steel 
surface known, are steadily going into 
the production of vital parts of planes, 
tanks, ships and other war equipment. 


When a just and victorious peace 


again makes alloy steels more genet- 
ally available, Nitralloy and the Nit- 
riding process will contribute to in- 
dustry their ability to the resistance of 
wear, fatigue, and abrasion. 


For the present, Nitralloy Steels are 
available under government regula- 
tion where needed to help win the 
war. And that, above all, comes first. 


THE NITRALLOY CORPORATION 


230 PARK AVENUE - 


Companies Li d by 
The Nitralloy Corporation 

ALLEGHENY LUDLUM STEEL CORP... WATERVLIET, N. Y. 
BETHLEHEM STEEL CO...... P6008 ese BETHLEHEM, PA. 
COPPERWELD STEEL CO WARREN, O. 
CRUCIBLE STEEL CO. OF AMERICA..NEW YORK, N. Y. 
FIRTH-STERLING STEEL CO.,......-. McKEESPORT, PA. 
REPUBLIC STEEL CORPORATION.......CLEVELAND, O. 
THE TIMKEN ROLLER BEARING CO CANTON, O. 
ROTARY ELECTRIC STEEL CO..........DETROIT, MICH. 
VANADIUM-ALLOYS STEEL CO PITTSBURGH, PA. 
ATLAS STEEL LIMITED..........- WELLAND, ONTARIO 
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Operating and Accredited Nitriding Agents 
CAMDEN FORGE CO CAMDEN, N. J. 
COMMERCIAL STEEL TREATING CORP., DETROIT, MICH. 
ENGELHARD & KENNEY....NORTH ARLINGTON, N, J. 
THE LAKESIDE STEEL IMPROVEMENT CO., CLEVELAND, O. 
LINDBERG STEEL TREATING CO CHICAGO, ILL. 
LINK-BELT CO PHILADELPHIA, PA, 
MET-LAB, INC PHILADELPHIA, PA. 
NEW ENGLAND METALLURGICAL CORP., BOSTON, MASS. 
PITTSBURGH COMMERCIAL HEAT TREATING 

PITTSBURGH, PA. 
QUEEN CITY STEEL TREATING CO.....CINCINNATI, O. 


NEW YORK, N. Y. 


LANSDALE, PA. 
MILWAUKEE, WIS. 
FERNDALE, MICH. 


REX & ERB 

WESLEY STEEL TREATING CO 

N. A. WOODWORTH CO 

ONTARIO RESEARCH FOUNDATION 
ONTARIO, CANADA 


Manufacturers of Nitralloy Steel Castings 
LEBANON STEEL FOUNDRY LEBANON, PA. 
EMPIRE STEEL CASTINGS CO READING, PA. 
THE MASSILLON STEEL CASTING CO...MASSILLON, 0. 
MILWAUKEE STEEL FOUNDRY DIV., 

GREDE FOUNDRIES, INC MILWAUKEE, WIS. 
WARMAN STEEL CASTING CO....LOS ANGELES, CAL 


@ 3221 
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..you can easily see 
from the chart that we did smal better !7’ | 


Herbert S. Burling, President 
BURLING INSTRUMENT COMPANY 


253 Springfield Avenue, Newark, N. J. 


Temperatures re 
corded in test ove 
controlled by Mics 
Switch equipped Bu 
ling temperatut 
control instrument. 


In vitally important plants in this and or low limit control; to give 


other nations fighting for freedom, 2 or 3-step control; to give 
Burling instruments are controlling floating control with re- 


temperatures as low as —100° F., as versing control motors; to 





Burling Model 


high as 1400° F. The temperature chart _— give 2 or 3-speed control yp i/ Qin con 


er removed). 


reproduced here shows the extreme ac- _ of auxiliary motors. 


ined with ial Model . P a . 
ne obtained with a special Mode Micro Switch dependability, precise ac- 
V-I instrument constructed for labora- ; ; . 
. : tion, and small size are ideal character- 
tory use, employing a special Type 
WZ-R Micro Switch with .0001” move- 


ment differential. 


istics in this and hundreds of other 
process or product applications. The 
thumb-size basic Micro Switch weighs 


aan Mote V-I Micro Switch operated temperature control, 

‘aun need removed. The special V-I instrument that gave the 

WZ-R Mi curacy recorded in the chart employed a special Type 
ero Switch with .0001” movement differential. 


MICRO (mMs,SWITCH ~ 


Burling temperature control instru- 
ments are activated by precision snap 
action Micro Switches. In the Burling 
Model VD-II, for example, two Micro 
Switches make it possible to control 
heating or cooling or both; to control 
the temperature and give either high 


only an ounce, yet operates at the same 
point through millions of operations, 
on pressures as low as 1% ounces, and 
movements as lowas .0002”. Listed by 
Underwriters’ Laboratories with ratings 
of 1200 V.A. loads, from 125 to 600 
volts A.C. | 


Micro Switches can be supplied in a wide range of types and housings. 
Every engineer should have a copy of our Catalog No. 60. The operat- 


ing principles and applications of Micro Switches are described in 
detail. New Catalog No. 70 describes Micro Switches for aircraft and 


similar applications. 


Copyright 1942, Micro Switch Corporation 


Micro Switch 
is a trade name | 
indicating manu 
facture by Micro | 
Switch Corpo- 


Ictured in FREEPORT. IIlinois by Micro Switch Corporation Sales Offices: New York, Chicago, Boston 





MORSE .2% 
CHAIN DRIVES 
INSURE Positive and 


Flexible Power Transmission 


Thanks to the precision control of Ultra-Lap Machines— 
lapping or surface finishing of vitally needed war parts 
can now be put on a production basis, in fact, stepped-up 
700% over the slow hand process. (Ultra-Lap Machines 
make practical a degree of flatness of finished parts not 
possible by any other method. They rapidly produce metal 
surfaces that are optically flat, within 12 millionths of an 
inch or one micro-inch R.M.S. for smoothness. {Such 
precision demands unerring power transmission. Morse 
“Engineered to the Job” Roller Chain Drives and Coup- 
lings are doing the work—transmitting power smoothly, 
economically and at practically 100% efficiency. You, too, 
can have the benefit of Morse Drive Equipment .. . call 
your local Morse Representative. 


Front spindle of Uitra-Lap Machine is driven with Morse Roller In order to compensate for slight shaft mis- 
Chain Drive as illustrated above. This drive eliminates any possi- alignment, a Morse Roller Coupling is the 
bility of slip, regardless of load—so important in precision lap- connecting medium between reduction 
ping. Note compact design. gears and drive shaft. 


CLUTCHES 


MORSE 
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FOR HIS COUNTRY 


ICKERS 


HYDROMOTIVE 
CONTROLS 


Soldiers of the U.S. Army are now given this maxim: 
“It is commonly supposed that the primary duty of 
a soldier is to die for his country. This is not true. 


It is his duty to make the enemy die for his.” 


The spirit of aggressiveness which this reveals should 


be heartening to every American, and all Americans 
will want to do everything they can to make the enemy 


“die for his country” in this war of survival. 


Vickers Incorporated is contributing to this effort 
on many fronts. Vickers Hydromotive Controls on our 
war machines have helped compel many an enemy 
into this sort of heroism. These high pressure oil 
hydraulic controls are dependable, accurate, easy to 
operate, easily adjusted, insensitive to vibration and 


shock . . . reliable no matter how tough the going. 


VICKERS Incorporated 


1430 OAKMAN BLVD., DETROIT, MICHIGAN 








‘Bias is a war of the 
factories . . . a war of your factory and ours 
. - - matched against those of Hitler and 
Hirohito and Mussolini. 


And we are going to win. We will win because 
American industry’s unmatched ability to 
produce has a bedrock foundation of Team- 
work . . . teamwork of specialists who are 
working together as a united, huge war 
production machine. 


No single plant is self-sustaining. It depends 
upon other factories for raw materials, for 
vital parts and equipment. Yet, every need 
can be supplied. American industry is rolling. 
When your plant needs materials, toois, or 
equipment, it can successfully seek out a 
source which has learned the job of building 
and servicing its product superbly well. 


Right now we realize the supreme importance 
of Ross Air Control Valves to the war produc- 
tion program. Warships which ply the seas... 
planes which patrol the air . . . tanks and guns 
... all are built in plants equipped with Ross 
Air Control Valves. Many of these plants. .. 
probably yours ... are working two and three 
shifts a day . . . six and seven days a week 
. . - packing two or three years of normal use 
of equipment into one. 









~ HAND 
~ CONTROL 













Keep the air control valves in your plant on 
the job. Our Nation wide service will help you 
do it. Air control valves are our business . . - 
and our only business. Our big job right now is 
POAECHANICALL to help you keep your air control valve equip- 
acters ment operating at full efficiency. Let’s “team 





SOLENOID 
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CONTROL 


ey 9 . a m = f 
*A SIZE AND TYPE FOR EVERY OPERATION * up”... Teamwork will win! 





ROSS Operating VALVE CO. 
6485 Epworth Boulevard, Detroit, Michigan 
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DIECAST GUN SIGHTS FOR 
| THE FIGHTING FRONTS 


~ 











The cross ribs are under .050” in section thickness. 


All metals and methods of fabrication will eventually find their 
proper places in the war effort. To the extent that special high 
grade zinc is available, and with high speed die casting equip- 
ment to be utilized for those applications where it can be of 
maximum value, a wider use of ZINC Alloy Die Castings prob- 
ably lies ahead. 

Our British Allies have, for example, been employing die cast- 
ings of ZINC Alloy for a variety of war items which are not so 
produced in this country. Consider the Canadian-made anti- 
aircraft gun sight shown above. Although the diameter of this 
gun sight is 1114”, it has been possible, through ingenious die 
design, to chase the metal for the cross ribs in section thick- 
nesses which range only .035” to .050”. 

The requirements of dimensional accuracy, production econ- 
omy and strength for this gun sight all come well within the 
scope of ZINC Alloy Die Castings. 


A CLEVER FIXTURE 
FOR BUSHING INSERTION 


A worker in the assembly department of a Company which uses 
large quantities of ZINC Alloy Die Castings has developed a 
clever fixture for bushing insertion. This fixture guards against 


























The fixture guards against distortion and speeds up production of a war item. 


THE NEW JERSEY ZINC COMPANY 


HORSE HEAD SPECIAL (rior auciny) ZINC 




















ALLOY POT 


A publication issued for many years by Tut New Jersey Zinc Company to report on 
trends and accomplishments in the field of die castings. Title Reg. U.S. Pat. Off. 
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possible distortion in a thin section of metal, by so supporting 
the die casting that the stress of insertion is taken by the boss 
around the bushing hole. 

The part in the illustration is a differential gear carrier in the 
form of a spider. The casting is slipped over a pivoted bar which 
is swung back against a stop. This bar supports the bushing, 
flange end down, and holds it in place for the arbor press ram. 

Because the bushing, when seated, protrudes above the sur- 
face of the casting, a hollow punch is used between the press 
ram and the casting at the end of the insertion stroke. This 
punch is placed over a pin next to the supporting block on the 
fixture when not in use (see sketch). 


THE ECONOMY OF 
ZINC ALLOY DIE CASTINGS 


The pulley hub, the face and the blades of the 914” ZINC Alloy 
Die Cast rotor shown below are all integrally cast. By what 
other means could this blower rotor have been produced—in 
one piece—without costly assembling and machining 

There are many physical reasons behind the adoption of 
ZINC Alloy Die Castings but, basically, the deciding factor is 
economy—the material and manufacturing method which will 
do the job best at lowest cost. 

For further examples of this economy, ask us—on your com- 
pany letterhead—for copies of five booklets illustrating ZINC 
Alloy Die Casting applications in five major peace-time con- 
suming fields. 








Not shown is 2 metal saver with strengthening ribs—between the hub and 
the largest diameter pulley. 


160 FRONT ST., NEW YORK CITY 





























For a '/s-inch oil can spout 


or a 6-inch fueling line 


for war-dogs 


Perhaps the most intriguing angle of ibility of garden hose, the dependability 
flexible metal hose andtubingisitsseem- of metal and the strength of rigid pipe! 
ingly endless range of application. Using Whether you need a flexible con- 
practically any workable metal, we can a a ea ee ee 


e e e ° _ d of stri i 
build flexible hose or tubing for anything joints packed; the tough: 
ee est type of extremely 

F flexible metal hose. 





American Seamless 
— corrugated from 


$ seamless rigid tubing 7 , ss 
Im ny MiNi - no welds, laps or nector for misaligned or moving parts, 

P29 joints... _Made in sev- : : : . . c 

onan. for isolating vibration, for conveying air, 
from a simple spout to a high pressure _—water, oil, steam or fuel, you'll likely 
seamless hydrauliclinethat canbeflexed find we have a type of flexible metal 
millions of times without breaking ; hose or tubing that will do the job 


—a line that will give you the flex- Bee DA more capably. 42190 


Anerican Waal frose 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY e General Offices: Waterbury, Cons. 
Subsidiary of Anaconda Copper Mining Company «In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontar™ 
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They're DUIL fo take a beating... 


They are the Fafnir Ball Bearings that the Machinery 
Makers “bury”! They're big and rugged . . . built to last a life- 
time in the inaccessible spots. They're the kir.i of ball bearings 
that require no pampering... and deep in the heart of a giant 
press, or blooming mill, or whatever ... they work dependably 
and efficiently under the most punishing load and operating 
conditions. They’re truly built to take a beating! 

Fafnir Heavy Duty Ball Bearings, like all bearings of the 
complete Fafnir line, incorporate the time-proved Fafnir Bal- 
anced Design. This means larger balls and deeper races for 


greater strength and ruggedness ... for greater radial and 
thrust capacity. Your requirements may not demand such 


brute strength in a ball bearing ... but you are interested in 
the performance they typify which is reflected in all Fafnir 
Ball Bearings. The Fafnir Bearing Co., New Britain, Conn. 


ere #5 


a 7 bes 
Ball Bearings 
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nce a special always a special 


Just when does a “Special” bearing become a “Stand 
bearing? The logical answer seems to be . . . “when it: 
problem that is common throughout a particular indus 
when the demand for this better bearing is universal an 
tinuous.” In this event, the bearing goes into regular p 
tion and becomes a “Standard” inthe line. _ ae 

There are many such ball bearings in the Fafnir line 
original “Specials” have become standard because th 
job better and more efficiently than it had ever beer 
before. 

The willingness of Fafnir engineers to tackle problen 
fronting bearing users in every industrial field has 
the over-all superiority and broadness of the Fafnir line. 
and time again, the selection of Fafnir Ball Bearings has 
the “turning point” to greater machine operating eff cier cies 
... Savings in power transmission and low-cost, maintenance 
free operation. Bearing users searching for outstandin g be: Ee 
ing performance on common and unusual applications : 
ended their quest with Fafnirs. The Fafnir Bearing Com 
New Britain, Conn. 
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Ball Bearings 








NCOLN Easily installed on new 
Li or old machines...Lubricate 

all bearings from a single 
C E N T R 0 “s M AT I C source--quickly, economically 
LUBRICATING indus 4 eae ee aes 


number of Centro-Matic Injectors—one for each 

bearing—and a hand operated or a power oper- 

8 y S T - M & ated Centro-Matic Lubricant Pump. A power 
operated system can be semi-automatic or it can 

cut down on bearing failures be full automatic. The injectors can be grouped 
. in manifold or located separately at each bearing. 

and prevent delays in In either arrangement only a single lubricant 


supply line is required. 142-17 


producing war orders 
For details, please write for Bulletin 888 





























and greater accomplishment until 
the time of final and complete Victory. 





LINCOLN ENGINEERING COMPANY 


Pioneer Builders of Engineered Lubricating Equipment 


ST. LOUIS, MO., U.'S. A. 
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in EVERY DETAIL- 


to make every working hour count! 





Every Parker-Kalon Socket Screw 2 
is quality-controlled by a 


; Complete test and inspection routine covers; 
unique routine ! Chemical Analysis; Tensile and Torsional 
Strength; Ductility ; Shock Resistance under Ten- 
sion and Shear; Hardness; Head diameter, height 
; ree and concentricity: Socket shape, size, depth and 
Socket Screws are maintained well beyond generally accepted centricality; Thread fit. Every detail is checked! 


Physical and dimensional characteristics of Parker-Kalon 





standards. Parker-Kalon’s Quality-Control Laboratory — 
without counterpart in the screw-making industry — stands 
guard over every detail. “Doubtful screws” — screws that look 
all right but some of which fail to work right — are eliminated 
by a rigid, step-by-step check routine that begins with a 
careful analysis of the special alloy steel. This extra depend- 
ability is paying dividends to countless users who must today 
make every working-hour, every man-hour count. Yet. it 
costs no more to specify PARKER-KALON ! Parker-Kalon 
Corporation, 192-200 Varick Street, New York, N. Y. 
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When You Use Smaller Motors 


You Can Still Have Your MARGIN of Safety 





... use motors with Klixon Protectors 


When using smaller motors, to conserve vital materials for 
your government, you don’t have to worry about burnouts 
if your motors have built-in Klixon Protectors. For if a motor 
has a built-in Klixon Protector, you can run at peak capacity 
with safety. You can carry overloads safely. But the instant 
you overload it too much and it gets too hot, the Klixon 
Protector automatically cuts the motor off the line, thereby 
preventing damage or a complete burnout. 

And while speaking of savings, just think of how much 


these built-in Klixon Protectors actually do save—the vital 
materials that go up in smoke when a motor burns out; the 
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cost, time and materials necessary for rewindings; the lost 
production of idle machines; and the delay and red tape 10 
getting motor replacements. 


When buying motors—A.C. all sizes and D.C. up to 30 
volts—insist on built-in Klixon Protectors. 


Spencer Thermostat Co., 1112 Forest St., Attleboro, Mass. 


vb eanorwr 
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Top drive 


Bottom drive 


we 6. It is highly efficient, improves with use, and has 
coe mt ‘almost unlimited. life. 





a L A V A L hgh r MIGEAR DIVISION 
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STEM HEAD 


THE STEM DOES 
THE WORK IN 


A CHERRY 
BLIND RIVET 


The Cherry Rivet is designed to do a first class riveting job 
in the blind or hard-to-get-at places in aircraft structures. 
This rivet is actually an assembly, consisting of a standard 
aircraft rivet which has been drilled and through which 
passes an aluminum alloy mandril or stem. 


SPECIAL GUNS USED—The rivet can be placed in the 
work first or the projecting stem can be placed in the gun 
head and then inserted in the work. The gun may be 
either a hand-operated or power tool. (Head of the G-15 
Pneumatic Gun is shown above.) In either case the gun 
pulls on the stem and pushes on the rivet head. As the stem 
is pulled through the rivet it forms a tulip head on the blind 
side, expands the shank of the rivet and permanently plugs 
the rivet. The pull continues until the stem breaks and frees 
the gun. The stem is trimmed flush with flat ground nippers. 


FAST OPERATION—Cherry Rivets can be applied at the 
rate of 800 to 1600 per hour depending upon the type of 
rivet used. They give satisfactory performance with reason- 
able tolerances in grip length and hole size. Complete 
instruction on Cherry Rivets and their application will be 


furnished on request. 















Mandril in the self-plugging 
Cherry Rivet, when pulled by 
special gun, forms a tulip 
head, expands rivet shank, 
permanently plugs the rivet 
and then breaks, releasing 
gun. The mandril is trimmed. 


MANUFACTURED UNDER U. S. PATENT NO. 
2,183,543 AND OTHER PATENTS PENDING 
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AL CASTING 
Better 





Accurate machining on mod- 
ern equipment has helped to 
establish Shenango-Penn’s 
reputation for good castings. 
They are clean, true to size and 

can be depended upon for 

close tolerances. Standard al- 
loys have been established to 
conform with government and 
society specifications. Write 
for Booklet No. 141 covering 
properties and specifications. 

ALL BRONZES - ALLOY IRONS 


SHENANGO-PENN MOLD COMPANY 


1203 W. THIRD ST., DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 









ALL SPRINGS ARE NOT EQUAL 
—SOME ARE NOBLY BORN AND 
LAST LONGER! 





LEE SPRING COMPANY, linc. 


30 MAIN STREET =4-10%0) 44. 
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Even though duly delegated man- 
power may have instructions to 
provide against power equipment 
damage or slowdowns resulting 
from cold weather . .. the human 
equation can’t always be depend- 
ed upon to make good on its 
responsibilities. 









There is nothing to freeze in a Wis- 
consin heavy-duty air-cooled engine. AIR- 
COOLING, and the ability to start easily 
in any weather...to run continuously 
under a full working load, on any 
kind of job within its power range 

. these are factors 
that logically make Wis- hay 
consin Engines the pre- AMndel VF-4 V-type 4 cyl. ene 


ferred year-roundpower. &é7¢. Other types and sizes, 
1 and 4 cyl. 1 to 35 bp. 


ISCONSIN MOTOR 


Corporation 
MILWAUKEE, WISCONSIN, U. S. A, 









Both chip removal Be 
and lubrication of 
drill and coun- 
tersink are done 
automatically by- 
Norgren Lubri- 
cators on S. B. 
Whistler Drill & 
Countersink Ma- 
chines in vital 
plane production. 
More holes... per 
drilland perhou. === 


NORGREN [ybro-( 


- +. in a wide variety of sizes and combinations 
to meet any requirement. 
NORGREN (air- borne) LUBRICATION 
improves performance and licks wear and 
corrosion in air tools and production machines 
wherever air is used. 





CA. NORGREN caicvsis 
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TWO MONTHS 










OK FELLA—BUT HOW ARE 
YOU GOING TO GET A 
LARGER ALLOCATION OF 
THE NON-FERROUS 
METALS WE'RE USING? 











JOHN—OUR PRODUCTION 
MUST BE INCREASED. WE 
MUST GET MORE METAL 
— AND I HAVE AN IDEA, 




























BILL—YOU HAVE DONE A 
SWELL JOB — OUR PRODUC. 
TION IS UP SUBSTANTIALLY 
AND I'LL ADMIT I NEVER 
THOUGHT STEEL WOULD 
SERVE AS WELL AS OTHER 
METAL ON THIS JOB. 


THIS IS A SPECIALTY STEEL— 
CMP PRECISION COLD 
ROLLED STRIP! THEY 
WORKED WITH US UNTIL 
THE ESSENTIAL MATERIAL 

CHARACTERISTICS 
















VERSATILITY — ANOTHER CMP 
PRECISION STRIP ADVANTAGE 


How can you use CMP cold rolled strip steel to re- 
place critical light gauge non-ferrous metals? Yes 
— that was the challenge. And for important war 
equipment parts it has been achieved with re- 
markable success. 

By making a wide range of physical properties 
available to meet the essential service character- 
istics desired, CMP light gauge strip offers broad 
adaptability. CMP precision rolling for unusual 
close tolerances and the precise control of uniform- 
ity for consistent duplication provides a metal that 
assures trouble-free fabrication for low cost top pro- 
duction results. It’s worth investigating now for 
your vital war production and good to have the 
facts for your postwar plans. Write today or phone 
Youngstown 4-3184 for immediate information. 





_ 
4 


| 4) VIAJE, LET'S ALL 
PREEISON COLD i) ROLLED HELP TODAY 


THE COLD METAL 
PRODUCTS CO. 


oie 


Subsidiary of The Cold Metal Process Co., Youngstown, 0. 
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Special Cam Miller for Aircraft Industry 
Has SUNDSTRAND Hydraulic Equipment 


Sundstrand Hydraulic Equipment simplifies design, layout 
and construction of machine tools, and general industrial 
applications. It saves time, work and worry; promotes easy 
operation and high output in finished machines. It is 
especially useful in creating new machine tools, and other 
equipment, for special purposes. 


These Sundstrand advantages are demonstrated by the special 
cam milling machine, illustrated, in which Sundstrand 
Pumping Units supply oil power for Sundstrand Fluid 
Motors that actuate the spindle slides and work-carrier. 


Use of Sundstrand Hydraulic Equipment gives the designer 
ease and freedom in establishing automatic movements, 
cycles, stops and safeguards; provides climb cutting as well 
as conventional milling. Sundstrand Hydraulic Units give 
stepless adjustments of speeds and feeds throughout wide 
ranges. This simplifies design, and saves time by eliminating 
calculations of progressions and gear-ratios. Sundstrand 
Tank Units are ideal for easy accessible installation. 
Sundstrand Fluid Motors make simple, direct, effective 
application of power. 


Layout is easier and faster; it is only necessary to block in 
outlines of Sundstrand Units, and to indicate pipe lines. 
Much mechanical complication, and detailing, is saved. 


Finished machines come out of the shop fast when Sundstrand 
Hydraulic Equipment is used; it is easy to install, connect, 
time, and test. In service, these machines speed up produc- 
tion, save skilled labor, reduce operator training and fatigue, 
meet modern requirements. 


The advantages and applications of Sundstrand Hydraulic 
Equipment are practically unlimited. Investigate, today. 








Pumping Units 


Sundstrand Pumping Units are made in two types. 
PWX, illustrated, contains control valves; and 
provides one, two, or three adjustable feed rates, ° 


; with rapid traverse. PWX Units can have an 


additional constant displacement pump to supply 
pressure for hydraulic fixtures, or work-clamping, if | 
desired. WX Pumping Units supply clamping ~ 
pressure only,. Sundstrand Tank Units contain an — 

oil reservoir, ‘one or more Pumping Units, Control 
Valves in suitable arrangements, and provision 
for exterior mounting of electric driving motor. 


Oil Power Ftuid Motors 


Sundstrand Oil Power Fluid Motors are listed in © 4, 
ten sizes, ranging from | h.p. to 40 h.p. normal 


rating. Eight of these may have either constant or | 


variable displacement. The remaining two are 
“torque” motors especially suitable for actuating 
machine tool slides in feed and rapid traverse. 


Controls 
Sundstrand Hydraulic Control Valves, Solenoid 
Valves and Accessories are available for hydraulic 


circuits and arrangements to meet any practi 
operating condition or requirement. 
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1. Motor Starters 
Allen-Bradley Co.—Illustrated bulletin 
No. 640 describes semi-automatic resist+ 
ance starters for manually starting poly- 
squirrel cage motors. These con- 
trols are desi for loads which must 
be Eiacaed rapidly, or for applications 
where starting currents must be kept low 

to prevent lamp flicker. 


2. Malleable Castings 


Lake City Malleable Co.—12-page il- 
lustrated on “Fighting Men—Crit- 
ical Materials,” shows some typical con- 
versions which have been effected using 
malleable castings to replace aluminum, 
zinc die castings, steel castings, steel 
stampings, welded assemblies and grey 
iron castings. 


3. Electric Equipment 

Colt’s Patent Fire Arms Manufactur- 
ing Co.—lllustrated “Coltalog” contains 
quick reference listing of all company’s 
equipment. Included are data on all 
types of alternating and direct current 
switches, as well as other industrial con- 
trol equipment. 


4, Pump Equipment 

Esty yest Co., Inc. — Single-page 
illustrated folder describes model C 
pump. Unit is S.A.E. standard base 
mounted. Ports ave tapped for %4-inch 
pipe thread. Capacity is 3 to 12 gallons 
r minute at three hundred to 12 
undred revolutions per minute. There 
are only three moving parts and may 
be removed without disturbing mounting 
of pump. 


5. V-Belt Drives 

Multiple V-Belt Drive Association— 
16-page illustrated bulletin, “23 Ways to 
Conserve the Life of Your Multiple V- 
Belt Drives,” provide check-list and sug- 
gestions on cause of excessive wear and 
corrections to be effected. Factors such 
as under-belting, proper: installation and 
replacement, and Be 


MACHINE DESIGN 
Readers’ Service Dept. 

1213 West Third St., 

Cleveland, Ohio 


It care are discussed. 


for DESIGN EXECUTIVES 


6. Variable Speed Drives 


Reeves Pulley Co.—4-page illustrated 
broadside, “How Reeves Helps Sharpen 
the Eagle’s Claws,” describes variable 
speed transmissions, variable speed motor 
pulleys, and “Vari-Speed Motodrive” 
units. Typical applications of these 
drives to machines engaged in war pro- 
duction operations are shown. 


7. Motor Care 

Century Electric Co.-—4-page _illus- 
trated bulletin No. 21-161 discusses in- 
stallation, care and adjustment of squirrel 
cage induction polyphase motors in sizes 
ranging from 1/6 to 400 horsepower. 
Step-by-step instruction is given in vari- 
ous phases of motor operation. Typical 
wiring diagrams are included. 


8. Fastening Devices 


National Screw & Manufacturing Co. 
—228-page illustrated catalog No. 42-A 
gives specifications and list prices on 
complete line of bolts, screws, nuts, rivets 
and tacks. Section on technical data in- 
cludes decimal equivalents, wire gage 
sizes, pitch diameters, tap drill sizes, heat 
treating and other information. 


9. Parts Refrigerator 

Avery Engineering Co.—4-page illus- 
trated "bulletin on the “Revco Sub-zero 
Chest” explains features and applications 
of this refrigerating unit which is de- 
signed for new sub-zero industrial tech- 
nique as applied to war industries. Uni- 
ferm temperatures of as low as minus 
50 degrees Fahr. can be obtained with 
both portable and heavy duty models. 


10. Ceramics 


United States Stoneware Co.—12-page 
illustrated bulletin D briefly describes 
complete line of synthetic, ceramic and 
alloy materials which have been devel- 
oped for use in process equipment to 
combat corrosion. ygon” resins for 
various process applications are _dis- 
cussed, as are rubber, synthetics, alloys, 
lead and chemical stoneware. 


Please have literature circled below sent to me. 
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ll. Electric Brakes 


Empire Electric Brake Co.—18-page 
illustrated manual is a of “Mag- 
draulic” electric brakes for automotive 
vehicles and industrial machinery. De- 
sign and operation of these units in vari- 
ous sizes and styles are covered. Engi- 
neering drawings show construction and 
other details of available standard types. 


12. Laminated Plastic 


National Vulcanized Fibre Co.—44- 
page illustrated handbook on “Phenolite 
Laminated Bakelite” contains technical 
and descriptive data for design and en- 
gineering applications. General agg 
ties, specifications, available forms, fab- 
rication, machining and typical applica- 
tions are covered. 


13. Self-Tapping Screws 


Parker-Kalon Corp.—20-page illustrat- 
ed booklet No. 475 is miniature ogee 
on self-tapping screws. Advantages o 
each type of screw; stock sizes and head 
styles; packing, es an 
screws are described. Typical applica- 
tions of all types of self-tapping screws 
are shown. 


14. Bearing Lubrication 

SKF Industries, Inc.—28-page _illus- 
trated, “Guide to Better Bearing Lubrica- 
tion,” contains designs, formulas and 
graphs which explain technical text. Sub- 
jects treated include function of lubri- 
cation, oil lubrication, recommended vis- 
cosities, oil supply systems, grease lubri- 


‘cation, lubricant supply systems, fittings 


and protection against moisture. 


15. Enclosed Motor 


General Electric Co.—2-page illustrat- 
ed bulletin No. GEA-3922 is descriptive 
of line of totally enclosed induction mo- 
tors designed for use in magnesium, alu- 
minum and other combustible metal dust 
conditions, Sizes range from 1 to 125 
horsepower, and motors are listed and 
labeled by Underwriters’ Laboratories, 
Inc., for class II, group G locations. 
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16. Rubber & Synthetics 


B. F. Goodrich yg eg illustrat- 
ed “Rubber Guide Book for American 
War pe gl lists suaieatons and 
erties of man s of natural, syn- 
Preto and Saeed aces materials for 
and aeronautical purposes. 
eS ee eS ee 
, sponge products, 

trial gloves, yr goods, anode cov- 
hard rubber parts, rubber cement 

and lathe cut goods. 


17. Electric Equipment 


Federal Electric Products Co.—68- 
page illustrated catalog No. 42 contains 
engineering information on safety 
switches, panelboards, circuit breakers 
and other electrical equipment. Various 
units are described and typical installa- 
tions shown. Complete data are includ- 
ed to aid in selection of proper wiring 
and switches for various sizes and types 
of motors. 


18. Motor Generators 


Carter Motor Co.—12- age illustrated 
catalog No. 100 presents details on 
line of permanent magnet motor-genera- 
tors, hand generators and converters. 
Smallest size “Dynamotor” is rated at 100 
RT eee critiiy chetncered for 
equipment ially eer or 
radio communication applications. De- 
=e features of various sizes are ex- 


19. Machining Aluminum 


Aluminum Co. of America—44-page 
illustrated booklet, “Machining Alcoa 
Aluminum,” sets forth general principles 
of machining aluminum and its alloys; 
suggests , feeds and depths of cuts 
which wi eugone satisfactory results; 
points out where practices and tools com- 
roa to — metals may ae used; and 

icates where special tools or practices 
are desirable. 


20. Electric Motors 


Allis-Chalmers Manufacturing Co.— 
12-page illustrated bulletin No. B6052-G 
gives pertinent factors necessary for se- 
ecting correct motors for wartime ap- 
plications. Compact, simplified 
show electrical and mechanical charac- 
teristics of various motor types. Rating, 
duty, torques, starting current, efficiency 

slip are indicated for squirrel cage, 
wound rotor, current and syn- 
mous motors. 





HELPFUL LITERATURE 


21. Babbitt Metal 


National Bearing Metals Corp.—4- 
illustrated folder on “Rex” babbitt 
metal gives characteristics of this low 
tin alloy which has been developed as 
replacement for high tin base babbitts 
for the duration. 
22. Aluminum Bronzes 

Ampco Metal, Inc.—8-page illustrated 
bulletin, “How Designing Engi- 
neers Use Ampco Metal,” describes pic- 
torially use of these bronze alloys by air- 
craft industry. Applications in aircraft 
engines propeller assemblies, landing 
gears, windshield wipers and other parts 
are shown. 


23. Air Motors 

Sn:ith-Johnson Corp. — 4-page __illus- 
trated bulletin on “Senacon” model AM 
air motors shows typical: applications of 
these air driven, double acting, recipro- 
cating power motors. Operating on any 


air pressure up to 175 pounds per square 
inch, units have stroke len ging 
from 1 to 18 inches. All have 2%-inc 


niston diameters. 
24. Relays 

C. P. Clare & Co.—20-page illus- 
trated catalog, “Relays,” lists features, 
construction details and available mate- 
rials in complete line of electrical relays 
for industrial, electronic, radio, signal 
and control applications. Specifications 
are -given for standard, plug-in and 
special relays, as well as electric count- 
ers, contact assemblies, coils, switches 
and other accessories. 
25. Electric Heating Units 

Westingho:..* “lectric & Manufactur- 
ing Co.— 38-2, “strated catalog No. 
28-000 descri\x> “iectyic heating units 
and contrals for induwrial ———- 
involving heati)¢ of Liquids, solids or air. 


Specifications, :atings an are 
given on sti equipment as strip heat- 
ers, Caxiiicis. aeaters, immersion heaters, 


melting pots and oven heaters, as 
as thermostats, switches and contactors. 


26. Photoelectric Cells 


Emby Products Co.—8-page illustrat- 
ed bulletin comprises technical data and 
electrical characteristics of line of block- 
ing layer photoelectric cells. This de- 
vice does not require any outside power 
source and delivers photo current of over 
450 microamperes per lumen. Applica- 
tions of these units are described. 


27. Hydraulic Equipment 
Fleetwings, Inc.—30-page il] 
catalog, “Hydraulic. Equipment,” shows 
design and red cong features of line 
of hydraulic selector valves which assure 
trouble-free operation throughout tem. 

rature range from minus 40 up to 200 
egrees Fahr. Wear has been practical. 
ly eliminated in these piston type valves. 
which may be in conjunction with 
all types of hydraulic equipment. 


28. Plastic Tubing 


Elmer E. Mills Corp. — 6- 

lustrated broadside, “Mills Plosic” 
discusses technical data and ph 
‘properties of “Saran” plastic tubing and 
fittings. Fabricating characterisien gen- 
eral properties, thermal _ properties, 
electrical properties and effect of te. 
agents are listed. Bursting and working 
pressures versus temperature are chart- 
ed for tubing ranging in diameter from 
% to % inch. 


29. Gummed Labels 


Ever Ready Label Corp. — Two i- 
lustrated sheets show typical labels for 
use in pasa. gy designing, 
production and shipping applications. 
Production labels are illustrated in full 
color. Also described are printed labels 
which stick to metal and may be used 
for inspection data, instructions and 
warnings. 


30. High Speed Steel 


Jessop Steel Co. — 10-page illustrated 
catalog, “Mogul”, describes molyb- 
denum-tungsten high steel. 
Features are low hardening tempera- 
ture, high cutting ability, low cost and 
wide application. Catalog includes phy- 
sical yeaa and analysis of steel. 
Typical applications are listed and car- 
bon range for each is included. Forms 
available are bars, rounds, squares, 
octagons, flats, and special shapes. 


31. Synthetic Rubber 

Thiokol Corp. — 10-page illustrated 
catalog, Vol. 2, No. 8, f amos use of 
Thiokol as applied for retreading tires. 
Benefits and mass application and facts 
on supply as they are seen today are 
discussed. Applications of this synthetic 
rubber are gaskets for tanks, hose, tires 
and as liner for box cars. Ca’ 
gives general description and proces 
sing problems. 


32. Porcelain Enamel 
American Rolling Mill Co.—24-page 
illustrated booklet, “Porcelain Enamel, 
a non-critical finish for wartime uses, 
describes properties and applications of 
this finish. Useful engineering data are 
included, with particular emphasis on 
designing for use of porcelain 
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CROSS SHELL LATHE 


Illustrated below is a Cross No. 10 
Shell Lathe, manufactured by the 
Cross Gear and Machine Company. 
The headstock of this lathe is fitted 
with a “LOGAN” Model “HR” Ro- 
tating Type Hydraulic Cylinder for 
the actuation of a “LOGAN” Ex- 
panding Mandrel. The tool feeds 
and rapid traverse 

of the tailstock are 

hydraulically oper- 





LOGANSPORT MACHINE, 


* 911 PAYSON ROAD 


Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, Valves, Presses and Accessories 





ated by a “LOGAN” Model “HB” 
Cylinder. This Cross Shell Lathe is 
equipped with a “LOGAN” Sure 
Flow Coolant Pump and Hydraulic 
Accessories. “LOGAN” Hydraulic 
Equipment provides positive action 
and rigid support of the work. Let 


“LOGAN” Representatives and En- 
gineers make recom- 
mendations on your 
hydraulic problems. 





INCORPORATED 


LOGANSPORT, INDIANA 




































NEw MACHINES- 


And the Companies Behind Them 


(For illustrations of other outstanding machinery, see 
Pages 116-117) 


Air Conditioning 
Air circulator for ultra-violet lamps, Reynolds Electric Co., Chicago. 
*Condensing unit, Chrysler Corp., Airtemp Div., Dayton, O. 


Armament 
Shell sprayer, Eclipse Air Brush Co., Newark, N. J. 
Teardown washer for engines, Industrial Washing Machine Corp., 
New Brunswick, N. I. 
Shot tip polishing machine, Leiman Bros., Newark, N. J. 
Hydraulic. release shell truck, Lewis Shepard Sales Corp., Watertown, 
Mass. 
Finishing 
Dipping machine, The Black Rock Mfg. Co., Bridgeport, Conn. 
Heat Treating 
Hydraulic machine for flame hardening, Hydraulic Machinery Inc., 
Detroit. 
Aluminum heat-treating furnace, Despatch Oven Co., Minneapolis. 


Industrial 
Exhauster and ventilator, Chelsea Fan & Biower Co., Irvington, N. J. 
Employe identification camera unit, Charles Mayer Studios, Akron, O 


Instruments 
Moisture measuring unit, Moisture Regulator Co., Los Angeles. 
Moisture tester for dehydrated foods, Colloid Equipment Co. Inc., New 
York. 
Radiographic and diffraction unit for inspecting castings, Kelly-Koett 
Mfg. Co., Covington, Ky. 
Dynamic balancing machine, Bear Mfg. Co., Industrial Div., Rock 
Island, Ill. 
Materials Handling 


Heavy-duty tractor, Crescent Truck Co., Lebanon, Pa. 


*T]lustrated in pictorial spread, Pages 116-117. 





Box carrier, Cleveland Tramrail Div., 
Co., Wickliffe, O. 


Cleveland Crane & Engrg 


Metalworking 

Double-end tool grinder, Willeys Carbide Tool Co., Detroit. 

Combined horizontal boring mill and jib borer, De Vlieg Machine Co,, 
Ferndale, Mich. 

Hydraulic hot molding press, E. W. Bliss Co., Brooklyn. 

*Vertical boring mill, Cincinnati Planer Co., Cincinnati. 

*Precision tapping machine, Detroit Tap & Tool Co., Detroit. 

*Inclinable press, E. W. Bliss Co., Brooklyn. 

*Horizontal and vertical boring mill, Fray Machine Tool Co., Glendale 
Calif. 

*Horizontal hydraulic drawing press, Baldwin Southwark Div., Baldwin 
Locomotive Works, Philadelphia. 

*Heavy-duty turret lathe, Warner & Swasey Co., Cleveland. 

*Self-contained hydraulic metal drawing press, The Hydraulic Press 
Mfg. Co., Mt. Gilead, O. 

Floor-type turret lathe, South Bend Lathe Works, South Bend, Ind. 

Radial tapping machine, Bakewell Mfg. Co., Los Angeles. 

Three-way horizontal drilling machine, Baker Bros., Toledo, O. 

Supersensitive high-speed drill press, Edward Blake Co., Newton Centre, 
Mass. 

External grinder, H. Leach Machinery Co., Providence, R. I. 


Office 
Interceptor phone system, Executone Inc., New York. 


Intercommunicating unit, Talk-A-Phone Mfg. Co., Chicago. 


Quarry 
Brick and masonry saw, Clipper Mfg. Co., St. Louis. 
Radio 
Automatic frequency response recorder, Sound Apparatus Co., New York. 
Refining 
Transformer cooler, Allis-Chalmers Mfg. Co., Milwaukee. 
Testing 


Stratosphere chamber for aircraft parts testing, Kold-Hold Mfg. Co., 
Lansing, Mich. 


Welding 
Equipment for automatic arc welding with heavily-coated stick electrodes, 
General Electric Co., Schenectady. 
Forge welder, Progressive Welder Co., Detroit. 





ORE PUMP DOES MANY THINGS 


SF ETS A BLACKMER ROTARY 











Gear drive 


Variable speed 






With removable liner 








Sanitary head 







Direct connected 





Whether you design for today or plan for tomorrow—there is a Blackmer Man 
near you who knows pumps. He is cordially at your service. 


These bulletins are FREE to engineers and designers. 
“FACTS about ROTARY PUMPS” 
No. 301—Design data on swinging-vane type pumps. 
‘““PUMP ENGINEERING DAT. 
No. 302—Useful pump and piping tables. 


Write Blackmer Pump Company, 19712 Century Ave., S. W. 
Grand Rapids, Michigan 











xX. 











POWER PUMPS 5 TO 700 GPM-—PRESSURES TO 300 PSI. 


BLACKMERKcot“4 PUMPS Ear 


“BUCKET DESIGN’“SELF-ADJUSTING FOR WEAR 


HAND PUMPS 7 TO 25 GPM—54 MODELS 
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Maa In War Time, It’s... UALITY WILL WIN THE WAR 
al and win the Peace too! 
endale, 

aldwin 

Press 

id. 

wai % Achieve design flexibility, con- 


serve vital materials, speed 
conversion, assembly and pro- 
duction by utilizing flexible 
metal connections—specifically.. 





ie REX. Flexible METAL HOSE 


The many production types 
of REX Flexible Metal Hose 
offer the widest range of 
adaptability—for simplify- 
ing re-design problems 
where space limitations and 
flexibility are imperative— 
for conserving more critical | 
materials—for solving every | 
kind of fluid and gas han- 
dling problem. 

REX Flexible Metal Fose 
speeds manufacture by facil- 


Co., 


des, 





> Often overlooked, in America’s great drive 
for Victory, is the fact that it is being made on a 


itating assembly. It can be 


to fit multi-plane pipe con- 


bent to position or ‘“‘snaked”’ | 
into place and coupled in a | 
fraction of the time required | 


quality as well as a quantity basis. The tools of war 
now coming down production lines in ever mount- 
ing volume are the finest fighting tools ever made— 
quality-built to the most exacting precision stand- 


ards in the world. 


nection. There are easily at- 
tached fittings for every re- | 
quirement. REX Flexible 
Metal Hose withstands | 
severe flexing and vibration. All in the interest of war time 
economy. 





Thus those who are bending every effort to increase 
war production are also being schooled in quality 
standards in a way to stand the country in great 
good stead when competition again becomes a 
matter of goods and not of lives. In that happy day, 
those companies who use heavy duty steel forgings 
in their plants or products will realize anew how 
much the quality lessons of war apply in reopening 
the much sought markets of peace. 


NATIONAL FORGE 
& ORDNANCE CO. 


IRVINE, WARREN COUNTY, PENNA. 
“(WE MAKE OUR OWN STEEL” 


Units Shown are Typical 
Vari-formed Assemblies. 





FLEXPEDITE YOUR PRODUCTION 











Write for data and engineering recommendations on specific problems 
involving flexible connections. 
REX-WELD Corrugeted Flexible Metal Hose * REX-TUBE Interlocked 
Flexible Metal Hose * REX-FLEX Stainless Steel Flexible Tubing 
AVIOFLEX Oil Line Hose * CELLU-LINED Hydraulic Hose 


Copyright 1942, Chicago Metal Hose Corporation, Maywood, Illinois 





CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, fil. 


For Excellence in Production 









t Awarded for sustained 
excellence May 23, 1942 
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QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 


Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 50 years—always maintaining a quality and 
a performance unexcelled by any other motor. 






















PRODUCED v : SUPPLIED 
ONLY TO YOUR IN ANY DESIRED 
SPECIFICATIONS MATERIAL 


DETROIT BEVEL GEAR COMPANY 


8130 JOS. CAMPAU AVE. 
DETROIT, MICH. 


Makers of Zuality Gears for 30 Years 
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Re GOES YOU, 
ae hie Our Ace ly, 


Carload after carload of Viking Rotary Pumps 
are being shipped, packed for export and 
ready for service with our armed forces in 
every part of the world. 





Regular customers who are unable to get 
pumps at all . . . others who get them only 
after considerable delay . . . deserve a wor 
of thanks for their patriotism and patience. 


We're all doing the best we om, And there's 
one thing we're all agreed o EquieesT for 
our Fighting Yanks COME FIRST... 
to speed Victory . . . so that our boys 
can get back home. 







VIKING Ayrp conran: 
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SPRINGS FOR VICTORY PRODUCTS 


With relative promptness, we can supply helical springs of all types 
(extension, compression, torsion) and wire forms in infinite variety, up 
to Ye" wire size. If you need springs or forms for your war products, 


THE PECK SPRING COMPANY, 





10 Wells St., 


send us your specifications or samples for immediate estimate. Also, 
if you need advice in selecting the sizes, types or designs, we'll gladly, 
give you the benefit of our long experience in spring making. 


PLAINVILLE, CONN., U. S. A. 
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FULLER BRUSHES 
FOR THE ARMY 


Fullergript Bore Cleaning Brushes 
meet Army specifications, and are 
used for cleaning guns from 37 
mm. up to and including 205 mm. 
Naval Ordnance Gun Brushes are 
also made by us for One Pounder 
up to 6” Navy Guns. 

We act as prime contractors or can 
subcontract brushes or parts to 
manufacturers of carriages and 
accessories. 


The FULLER BRUSH Company] 


Industrial Division, Dept. 8C 


3589 MAIN STREET - HARTFORD, CONN. 
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These sturdy ready-made gear boxes are a 
vital aid to the manufacturer of machine 
tools and other machinery. The expense of 
planning, engineering and manufacturing 
of special speed change transmissions is 
ELIMINATED, which means increased 
output at lower costs. 
Write for Complete Data 


“THE SMITH POWER 


1545 E. 23RD ST 


CLEVELAND, OHIO 





TRANSMISSION CO 
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SE OES SES 


RELIANCE 


DRIVE 





1. A DIRECT DRIVE. Fewer 
parts and less space be- 
cause the drive is direct 
—there's no intermediate 
speed-changing device. 


2. CONTROL—Within easy 
reach. There's nothing to 


limit convenience. Put . 


speed adjuster and start- 
stop button inahandyspot 
and run a wire to them. 


3. FROM A-C. POWER CIR- 
CUIT. The many advan- 
tages of this drive are 


made possible at a new - 


low price by the "pack- 
aged" V¥S Speed Control 
Unit which is connected 
by three wires to a 3- 
phase a-c. power circuit. 


skies. . «« 


Write for Catalog on Business Letterhead 


AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 


FOR A-C. CIRCUITS 
SIZES—1 to 30 HP. 


SPEED CHANGES 
STOP START 


JUNCTION BOX 
WITH A-C. LINE 







SPEED 
CONTROL 
UNIT 











ALSO— Quick stopping, reversing, safe 
speeds for threading, ample starting 
torque with smooth acceleration, speed 
setting. Get Bulletin 309 for details. 





RELIANCE ELECTRIC & ENGINEERING CO. 


1082 IVANHOE ROAD 


Sales Offices in Principal Cities 


e CLEVELAND, OHIO 
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Avenger Torpedo plane must be equipped 
with controls that can take it. This out- 
standing triple-threat plane is evidence 
of America’s fast-growing mastery of the 


Superior equipment in ever increasing 
quantities is the battle-cry of Victory 
now. Arens answers the call from 
America’s leading manufacturers of war 
equipment for our land, sea and air forces 


ARERNS CONTROLS, INC. 


2256 SOUTH HALSTED STREET +» CHICAGO 


—_ 








OF THE AIR 
BY ARENS 


by supplying ever increasing quantities 
of remote controls. 

PRECISION BUILT... Only the best ma- 
terials and soundest engineering prin- 
ciples are built into each Arens control. 
DEPENDABLE... Over twenty years man- 
facturing one product have resulted in a 
more simplified, rugged design incor- 
porating many exclusive features. For 
flexible or rigid remote controls, specify 
Arens and you get the best. 





MANUFACTURERS OF FLEXIBLE AND RIGID CONTROLS — CONTROL HEADS AND BOXES 





| 
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Designers! 


The Directory of Materials presented in 
the October issue, has been reprinted and 
is available at 25 cents per copy. It will 
assist you in selecting proper engineering 
materials to meet specific applications. ® 
Consult the listings and the advertising 
pages of this useful guide. @ The Tenth 
Edition of this Directory of Materials is 


significant of MACHINE DESIGN’s con- 


*< stant efforts to serve its readers. 


MACHINE DESIGN 


A Penton Publication 


Penton Bldg. Cleveland, O. 





—, 
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‘We knew that NOPAK’ 
would do the job 100%’’ 


... says designer of Rex Spot Welder 


The Rex Air-Operated Spot Welder, with movable lower 
electrode table, was specially designed for the quick inser- 
tion and removal of bulky work. It is reducing spot-weld- 
ing time on a certain war-production operation from 50 to 
12 seconds . . . with better uniformity and precision. 

Read this: — “‘only air cylinders and valves manufactured with pre- 
cision and care, and absolutely leakproof could be used. We knew 
(from experience) that NOPAK Air Cylinders and Valves would 
do the job ONE HUNDRED PER CENT. The results obtained 


proved we were right . . .”” (signed by the inventor) J. A. Fotie, 
President of Dyer Welder and Engineering Co., Kansas City, Mo. 


Mr. Fotie’s experience suggests how standard NOPAK Valves and 
Cylinders can help you solve difficult design problems. 


GALLAND-HENNING MFG. CO., 2752 S. 3ist St., Milwaukee, Wis. 
Tower electrode table is raised to welding posi- 


Reneeniaties to Petadeat Cite tion by NOPAK Model A Cylinder (1), control- 
led by NOPAK 4-Way Hand Valve (2). Upper 
electrode is lowered by NOPAK Model D cy- 

v4 linder (3), inside of housing controlled hy NOPAK 


Model R Foot Valve (4). A successful application 
of air power to rapid, precise machine movements ! 

























| V-Type, O-Ring and U-Cup 
packings of Ameripol Synthetic 
Rubber you can now get the qualities 
you've always wanted in positive 
seals for hydraulic systems: 


@ Oil resistance 

@ Heat resistance 

@ Abrasion resistance 

@ Close-tolerance molding 

@ No metal corrosion 

@ Long, trouble-free life 

Specify Ameripol Hydraulic Seals, 

and be right the first time. For.tech- 
nical data send today for free bulletin. 
MillerRubber Industrial Products Div- 
ision, The B. F. Goodrich Co.. Akron, O. 


~ we trade mark of 
B. F. Goodrich Company 


‘Miller Rubber 


Rdustrial Products Division 


BFGoodrich 





True Radial type miniature ball bearings from 
1/8” to 5/16” O. D. fulfilling all of the unusual 
characteristics demanded in precision mechanisms. 





Write or wire for Catalog 1 2MD—gives full specifications. 
Representatives in principal cities. 


ENLARGED 3 DIAMETERS 


MINIATURE ZeciSton BEARINGS 
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Kink & Bum 









@ If you need sheet steel and light plate products, 
accurate in every detail, to meet special require. 
ments—consult Kirk & Blum. 


You'll get results that not only save time and cut 
costs, but your products will be the way you want 
them—right. 


When you take advantage of Kirk & Blum modem 
services, it’s just like increasing facilities without 
the delay of plant expansion. 


With 35 years of specialized experience and a 
plant of modern equipment we get things done. 
Capacity 3%" and lighter; specializing in sheet 
steel, stainless (all types), monel or other 
alloy sheet and plate fabrication. 


Send blue prints for prompt quotations. 


Write for booklet, “DATA ON KIRK & BLUM PRODUCTION FACILITIES” 


KIRK & BLUM MANUFACTURING (o. 


AN ORGANIZATION OF ENGINEERS AND MECHANICS 
2891 SPRING GROVE AVE. CINCINNATI, OHIO 








ELECTRICAL CONTACTS 


Incubators or Interceptors 


* War found important new uses and applications for 
thermostatic bi-metals and special electrical contacts; uses 
demanding the most exacting requirements. * Today, The 
If. A. Wilson Company offers a wider variety of specialized 
thermometals of high and low temperature types than ever 
before. Also a series of resistance bi-metals ({rom 24 to 440 
ohms, per sq. mil, ft.). * Wilco electrical contact alloys are 
available in Silver, Platinum, Gold, Tungsten, Metal Powder 
Groups. Wilco Aeralloy is the outstanding aircraft magneto 
contact alloy. 


the H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 
Branches: Chicago and Detroit 
































BARC 


REVOLVING JOINTS 


For use on 


STEAM-AIR-—GAS AND 
HYDRAULIC PRESSURE 


& 

Type 
7RB-8CRB 
With Syphon 
Adapter 


PROVIDES FLEXIBILITY TO 
RELIEVE WEAR ON THE 
REVOLVING SLEEVE 


Send for Catalog 293 
SEND US YOUR REVOLVING JOINT PROBLEMS £ 





Barco Manufacturing Co. 


Not ad 
1806 Winnemac Avenue, CHICAGO, ILL- 
In Canada: The Holden Co.. Ltd. 
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You can get what you want in 


the complete range of Jones Heveingiune Seeed Gilneas 


OU will find this 128-page catalog of Jones 

Herringbone Speed Reducers helpful in the 
selection of reducers in accordance with A.G.M.A. 
recommended practice for all con- 
ditions of service. Jones Herring- 
bone Speed Reducers are built in 
single, double and triple reduction 
types and in every standard ratio 








W. A. JONES FOUNDRY & MACHINE CO., 4413 Roosevelt Rd., Chicago, Ill. 


in ratings ranging from 1.25 H.P. to 440 HP. 
All these reducers have heat treated gears, 
ground shafts and are mounted with anti-friction 
bearings throughout. Liberal stocks are carried to 
facilitate shipments. 
Catalog No. 70 will save you time and effort in 
laying out drives that call for Herringbone gears. 


WRITE FOR YOUR FREE COPY 





HERRINGBONE—WORM—SPUR—GEAR SPEED REDUCERS PULLEYS 
CUT AND MOLDED TOOTH GEARS ® V-BELT SHEAVES @ ANTI-FRICTION 
PILLOW BLOCKS e FRICTION CLUTCHES @ TRANSMISSION APPLIANCES 











‘SUPERIOR’ 


DROP-FORGINGS 
regs Shay 
Any Material 
(E omyal ete ‘Facilities 





J. H. WILLIAMS & CO. 
“The Drop-Forging People~ 
400 Vulcan St. 
BUFFALO, NEW YORK 


a7 


z ‘Forge ahead with Forgings 


es 
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Castolin Eutectic i 
LOW TEMPERATURE | 
WELDING 


Wa!k plants the country over rely on Castolin Eutectic 
Alloy No. 14* (for gas welding) and Castolin Eutectic 
Alloy No. 24B* (AC-DC metallic arc) for easy, reliable reclama- 
tion of defective castings. These new low temperature welding 
alloys give a completely machinable, color matching weld— 
free from stresses and distortion. Saves time—Saves materials! 


Use Castolin Eutectic Low Temperature welding alloys No. 
14* and No. 24B* in place of “hard-to-get” bronze welding rods. 
Castolin Eutectic Alloys No. 
14* and No. 24B* contain no 
scarce metals . . . available with 
priority A9. 

* 
Cast Iron covers salvaged with 
Castolin Eutectic Low Tem- 
perature Alloys. pe” 





*Patented 
Some Territories Available for Manufacturers Representatives 


SS 


EUTECTIC WELDING ALLOYS CO. 





40 Worth, St., New York, N. Y. 
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I a Matured for Mastice 


FILE IT FOR THE DURATION!” 
























@ War work can postpone produc- minutes that sales managers-turned-expediters dis- 
tion of plastics parts, yes. But the planning, design § cover between jobs. It's the time that can’t, by your 
and development, all the headwork that goes into every effort, be legitimately devoted to your im- 


getting your job squared off for production... mediate part in the war... time that can be used 
ahead of the post-war rush... those things can be _for the important problems of peace. 
done toda ith etriment to war production. 

y Wiest cee P Forward-looking companies that we know are using 


E i wisi i 
ven with your oon “A re ra a aweY their 25th hours (and ours) for planning post-war 
om 8 Bondlop, STRoUrecay SchecES. Seceuse design and development. We're lending them a 


Sonne te Se Rew . . - hand ... even with presses and toolrooms working 
That's the time the executive finds between ad- 24 hours a day. When peace comes, they’re going 
ministration problems . . . the lapse after the engi- to have that much of a head-start on production. 
neer passes the job along to production... the Are you...? 


Here, in the largest, best-equipped molding plant in the Middle West, we've earned a coast-to- 
coast reputation as a good place to come for molded plastics applications. For designing, mold- 
making, engineering and turning out finished parts . . . for complete, friendly, precision service. 


All this can be geared to your needs . . . our engineers will gladly explain. 












CHICAGO MOLDED POD PA 
peciitow t. Volding 


1028 NORTH KOLMAR AVENUE, CHICAGO, ILLINOIS 
COMPRESSION, INJECTION, TRANSFER AND EXTRUSION MOLDING OF ALL PLASTIC MATERIALS 
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Design Better 
Hydraulic Machines 





3 


FLOW ELIMINATES AIR 


sTER 


FLUID RESERVOIR 
RAPID TRAVERSE PUMP . 


INDEPENDENT FEED AND 
RAPID TRAVERSE CIRCUIT 





me FOR CONTROL 
LO AUTOMATIC VALVE 
CONTROL 





ONE SOURCE OF SUPPLY.... 
UNDIVIDED RESPONSIBILITY 


The Barnes Unit-Type method of securing 
hydraulics for metal working machines and 
other mechanical structures offers one of the 
fastest and most efficient hydraulic design 
services available. 

Complete special circuits are designed and 
built from Barnes standard hydraulic ele- 
ments — pumps, valves, etc. These are as- 
sembled in compact self-contained or panel 
units simple to install — SAVES DESIGN 
AND ASSEMBLY TIME, SPEEDS DELIV- 
ERY. Here is a typical simple circuit de- 
signed from Barnes standard elements. 


GEAR PUMPS used to supply a large 
volume of oil for traversing machine mem- 
bers. Suitable for pressures up to 1000 Ibs. 
per square inch. 


PISTON PUMPS used to supply a small 
measured amount of oil at pressures up to 
2000 Ibs. per square inch — provides a 
smooth and precise feed. 


CONTROL VALVES— A complete line 
of Barnes valves are available for use in 
Barnes circuits . . . with manual or auto- 
matic control, or both, and suitable for vol- 
umes up to 25 gallons per minute. 


OIL RESERVOIRS — Complete circuits 


furnished with reservoir . . . or as panel 
units for mounting on tank of your design. 


BARNES comPLeTe SELF-CONTAINED 
HYDRAULIC UNIT 

Contains all necessary pumps 
and valves to complete hydraulic 
functions of your machine. Fur- 
nished complete with cylinders. 
You merely connect two pipes to 
each cylinder of machine to com- 
plete the hydraulic installation. 





















FREE DATA 
40 page booklet contains detail descrip- 
tions of all Barnes elements and typical in- 
stallation circuits. Write for your copy 
today. Ask for Bulletin M.D. 1242, 






Bones | 


ry aulicg 3 


John §. Barnes Corporation 


DETROIT SALES OFFICE 
503. NEW CENTER BLDG. 
TR-1-1706 





MAIN OFFICE 
AND FACTORY 
ROCKFORD, ILL. 
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UNITCASTINGS & 





@ IN ICELAND... 


Pee ni 





resist EXTREMES 


OF HEAT, COLD, PRESSURE! 


* More and more vital parts today for tanks, 
— guns and ships are Unitcastings! And 

ecause of the job they’re doing now... 
steel castings will be used more than ever 
after the war! 

On battle fronts everywhere today, these 
modern steel castings stand the gaff... de- 
fying the forces that are constantly working 
to destroy metal...extremes of heat, cold, 











CORPORATION 


pressure, strain and abrasion. 

Both in research and under front-line fire 
..results show that Unitcastings are the right 
answer for rugged dependability, stream- 
lined design, precision, close tolerances, 
rigidity and economy. Concerning today’s 
priority jobs...or plans for peacetime to- 
morrow... talk it over with Unitcast! Call or 
write Unitcast Corporation, Toledo, Ohio. 


ALLOY AND CARBON 
ELECTRIC STEEL CASTINGS 
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Help these NEW men 
with aave2- 
BW prints 


SKILLED engineers are working un- 
der pressure to plan new machines 
—new parts. Yet those who must 
execute those plans in the shop are 
often semi-skilled and unskilled employees to 
whom old-fashioned blue prints are confusing. 
Help these new men to avoid errors and delay 
with Bruning Black and White (black line) 
Prints. The sharp black lines on white back- 





grounds are far easier to read—the white back- 
grounds make checking simple. No wonder so 
many plants prefer BW prints for shop use! 
Remember, too: Bruning BW prints are pro- 
duced faster than blue prints . . . need no wash- 
ing or drying . . . can be made instantly in large 
quantities on sheets cut to the exact size of your 
tracings. Get the facts about Bruning BW —a 
free booklet is yours for the asking. Charles 


Bruning Company, Inc. 2105-257 


Since 1897 
NEW YORK « CHICAGO « LOS ANGELES 
Branches in 14 Principal Cities 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 
208 
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WHITNEY CHAINS 


are readily designed into. . ges 


Ne a 





HITNEY ROLLER CHAINS are 

adaptable to many fields of service. 
They have the advanced design, the balanced 
construction... plus more than will ever be 
needed of plain brute strength, as the photo 
Shows ...to handle the toughest power- 
drive jobs. Then they serve, too, as “common 


me ; , 
a vo a i A 


- 





carriers” in Whitney Platform Chains and 
other types of conveyor chains, with special 
attachments as needed. But in whichever field 
your own design-problems lie, you can have 
the advantages of Whitney Roller Chains 
engineered specially to your own needs on 
high-rated war work. 


THE WHITNEY CHAIN AND MANUFACTURING COMPANY, HARTFORD, CONNECTICUT 
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It Takes a Beach-Head 
to Start an Invasion 


This welded steel amphibian tractor is the 
Marines’ answer to tough “‘competition”’ that 
beat us to the offensive, then dug in. 


ALTER EGO: Those few Marines may not win the war 
by themselves, but they will establish a beach-head 
and that’s a mighty vital prelude to dislodging Axis 
““competition’’. 
Yes, war is like that. Business now is some- 
what like that. Business after the war will 
be just like that! 


ALTER EGO: Right. To win the Battle for Business after 
this war we’re going to have to get on the offensive 
with welded steel products. 





Right. But first we must establish our 

beach-heads of welding knowledge. Let’s 
d to myself -_ start this prelude to invasion of the post- 
Jal war market NOW. 


phe" Ask your inner self if a “beach-head” of welding 
MARINES and WELDING knowledge shouldn’t precede post-war 
—the situation will be market invasion. 


well in hand 
THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 
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CINCINNATI No. 0-8 Plain Auto- 
matic Milling Machine with Auto- 
matic Rise and Fall Spindle Car- 
rier. This machine is equipped with 
14 Timken Bearings. 











